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TEOPETUYECKASA YACTD
BBEJAEHHUE

betoH u xene300eTOH NpU UX MPABMWIHBHOM HM3TOTOBJICHUHM M MPUMEHEHUU SIBIISI-
I0TCS IOJTOBEYHBIMU MaTepHalaMi U MOTYT CIY>KUTh Ha MIPOTSHXKEHUHU MHOTHUX JIeCs-
tunetuii. Ho yacto B mporecce 3KCIulyaTtaliui 3/[aHuid U COOPYKEHUN KOHCTPYKIIUU
U MaTepHalibl, U3 KOTOPbIX OHU M3TOTOBJEHBI, MOABEPTAIOTCS MHOTOYHCICHHBIM
MIPUPOIHBIM, TEXHOJIOTHUECKUM M SKCIUTYaTallMOHHBIM BO3ICHCTBUSIM.

Koppo3ua 6emona — 310 mpolecc pa3pylieHHs] CTPOUTEIbHBIX MaTepHaIOB U
KOHCTPYKITUH TIOJT BIMSTHUEM OIPEACIICHHBIX (PU3MUECKUX, XUMUYCCKUX U OMOJIOTH-
YECKUX BHEITHUX W BHYTPEHHUX (PaKTOPOB.

Koppo3ua 6emona noutu Bcerga HAYMHACTCS C IIEMEHTHOTO KaMHs (3aTBEpAEB-
IIEr0 IEMEHTAa), CTOMKOCTh KOTOPOr0 OOBIYHO MEHBIIE, YeM KaMEHHBIX 3aroIHUTE-
neit. LleMeHTHBIN KaMeHb COCTOUT M3 XUMHUUYECKUX COCAMHEHHI, 00pa30BaBIIUXCS B
Mpoliecce ero TBEpJEeHUA (IBYX- U TPEXKAIBIIMEBOTO CHJIMKATOB, AJIIOMUHATOB U
anmoModeppuToB Kaibllus). B HeM Takke UMEIOTCS OTKPBIThIE U 3aKPBIThIC KaIluJl-
JISIPHBIE XOJIbl U TOPBI, 3aMOJIHEHHBIE BO3yXOM Ui Bojoi. Takum oOpas3om, 3aTBEp-
JEBIIMNA LEMEHT MPEACTABIIAET COO0M MUKPOCKOMMYECKHA HEOTHOPOJAHYIO CUCTEMY.

ATpEecCUBHBIMH 1O OTHOIIEHUIO K I[EMEHTHOMY KaMHIO MOTYT OBITh pPEUHBIE,
MOPCKHE, TPYHTOBBIC, APEHAKHBIE, CTOUYHBIC BOJIBI, a TAKKE HAXOMASAIIUECS B BO3AYyXE
KHCITBIC Ta3bl.

['pyHTOBBIE BO/BI, OCOOCHHO B pailOHaX MPOMBINIJIEHHBIX NPEANPUATUH, OTINYa-
I0TCSl UCKJTIOUUTEIHHBIM PAa3HOOOpa3ueM IO COMEP)KaHUI0 TpUMeceid, BPEAHBIX IS
IIEMEHTHOTO KaMHs. Hampumep, Ha TEppUTOPUHM XMUMHYECKHX 3aBOJIOB T'PYHTOBBIC
BOJIbI 3arpsS3HEHBI MUHEPATLHBIMU U OPTaHUYCCKUMH KUCIOTAMH, XJIOPUIAMH, HUT-
patamu, cylib(aTamu, COIIMA aMMOHHS, JKelie3a, MEIH, [IMHKA, HUKEJIS, a TaKXKe I1e-
nouamu. ['pyHTOBBIE BOJIBI BOJIM3U METANIO00paOATHIBAOIINX MPEANPUITUN HEPEI-
KO coJiepkaT Cyib(hat xejne3a U UHbIC MPOAYKTHI TPABMUIHHBIX MTPOIIECCOB.

Crounble BOABI 3aBOIOB U (pabpuk eiie B OOJbIIEeH CTENEHU, YeM TPYHTOBBIE,
oOoraiieHbl BEIIECTBAMH, BBI3BIBAIOIIMMHU Pa3pyIICHUS IIEMEHTHOro KamHs. [lpu
CITyCKE HEOUYMIIIEHHBIX CTOYHBIX BOJ B PEKU U JPYTHE BOJOEMBI BOJA B HUX MOXKET
CTaThb arpecCMBHOI IO OTHOLIEHUIO K OETOHY THAPOTEXHUYECKHX COOPYKEHHH.
B Bo3myxe BOIM3H HEKOTOPHIX MPOMBIIUICHHBIX MPEANPUATHI 9acTO MOTYT COJep-
KaThCsl 3arpsI3HEHUS], HAIPUMEP: CEPHUCTHIN ra3, XJIOPHUCTHII BOAOPO, OKCHABI a30-
Ta 1 ap. VX KoHIeHTpaus 0ObIYHO HAXOIUTCS B MpeAesiaX CaHUTApHBIX HOPM, T.€.
HE Bpe/IHa JUTsI 370POBbsI UEJIOBEKA, HO YacTO OBIBAET JOCTATOYHOM, YTOOBI C TEUCHH-
€M BpPEMEHHU NIPUBECTHU K pa3pylIeHUIO OeTOHA.

Koppo3uonnbsie Bo3aelicTBUS MHOTOOOpa3Hbl. HacUMTHIBAIOTCS COTHU BEIIECTB,
KOTOPBIE MOTYT BXOJIUTh B COIIPUKOCHOBEHHE C IIEMEHTHHIM KAMHEM U OTPHUIATEIIHHO
BIIUSITH Ha HETO.

®dakTopbl, BO3JACUCTBYIOIINE HA 37aHUS M COOPYKCHHS, MOXHO pa3JeiuTh Ha
eHewHue (TIPUPOIHBIE U UCKYCCTBEHHBIE) U HympeHHuUe (TEXHOJIOTHYeCKue U (PyHK-
[UOHAJIbHBIE).



K Brewnum 6o3deticmeusim OTHOCATCA: TeMmIepaTypa, yIbTpaduoIeTOBOE H3IIy-
YyeHue, paauanus (B TOM YHUCJE COJHEYHas), BO3AYLIHbIE MOTOKU (BETEP), OCATKHU U
BJara (JOXIb, Ipaj, CHET, peuHble, MOPCKHE, TPYHTOBBIC, IPEHAXKHBIE, CTOYHbIE BO-
Ibl), XUMHYECKHE BEIIECTBA, T'PO30BBIC pa3psibl, DJICKTPOMArHUTHBIC BOJIHBI H
Oy KJarolme TOKH, 3BYKOBBbIE KoJyieOaHus (IIyMm), BHOparusi, OMOJIOTHYECKHUE I10-
BpexkIeHUs (TpuObI, BOJOPOCIH, IJIECEHb, MXHU), JABJIEHUE IPYyHTa, CEHCMUUYECKHE
BOJIHBI U T.]I.

K enympennum 6ozoeticmsusim OTHOCATCA: HArPy3KU MOCTOSIHHBIE, BDEMEHHBIE U
KpaTKOBPEMEHHBIE (COOCTBEHHBIN BeC, 000pyn0BaHNEe, MeOEIb, TIOU | T.1.); TEXHO-
jgorudeckuil ((QyHKIMOHATBHBIN) mpoiecc (yAapbl, BUOpalvu, UCTUpaHHs, padoTa
000py0BaHus, MPOJIUB KUAKOCTH U T.I.); KOJEOAHUSI TEMIIEPATypbl U BIAXKHOCTH;
XUMHUYECKUE BEIIECTBA; OMOJIIOTHYECKUE BPEIUTEIH.

Jloneoseunocms MaTepualioB, KOHCTPYKIUN M 37aHUNA (COOpPYKEHUI) B IIEJIOM
OTpEJENSETCS BPEMEHEM, B TE€UEHUE KOTOPOrO0 OHU COXPAHSIOT CBOM DKCIUTyaTallH-
OHHBIC KauecTBa Ha 3aJJaHHOM YpoBHE. Paznuyaior guzuueckyro n mopaibHylo noi-
TOBEYHOCTh U OOpPATHBIE UM MOHSATUS — PUIUYECKUL U MOPATbHBLU USHOC.

duszndecKuii U3HOC 00YCIOBJICH:

— CWJIOBBIMU BO3JIEUCTBHUSIMU HArpy30K, BBI3BIBAIOIIMX OOBEMHOE HAIPSKEHHOE
COCTOSIHME MaTepuasia Wid KOHCTPYKIIUY;

— arpecCUBHBIM BO3JIEHCTBUEM OKPYKAOLIEH CPEJIbI.

AzepeccusHoii BIAETCS Cpena, MO BO3AEHCTBUEM KOTOPOU U3MEHSETCS CTPYKTY-
pa U CBOWCTBA MaTEpPHAIOB KOHCTPYKUUN, YTO MPUBOJUT K HENPEPHIBHOMY CHUXKE-
HUIO UX IPOYHOCTH U, COOTBETCTBEHHO, K IOCTEIIEHHOMY Pa3pyLICHUIO.

COBOKYITHOCTh CaMOIIPOU3BOJIBHBIX MPOLIECCOB B3aMMOJICUCTBHS Marepuana ¢
arpecCUBHOM OKPY’KAIOILIECH CPEeAOU, MPUBOIAIIMX K MMOCTEIEHHOMY MU3MEHEHHIO €0
CBOMCTB U B KOHEYHOM HMTOI€ — Pa3pyILICHUIO Ha3bIBAIOT KOPpO3uel Mamepuaa.

BemecTBa u siBieHus, ciocOOCTBYIOIINE Pa3pyLICHUIO MaTepuaia, Ha3bIBAIOTCS
cmuMyaAmopamu, COACUCTBYIOIMMHU KOppo3uu. BemecTsa, 3aMeuistomue Koppo3u-
OHHOE pa3pylleHUE, Ha3bIBAIOT UHSUOUMOPAMU KOPPO3UU.

ATpecCUBHOCTh M TTACCUBHOCTbH OKPYXAIOILIEH CpeAbl HE UMEET YHUBEPCAIBHOIO
XapakrTepa, T.€. IPU OJHUX YCJIOBUSX ONpEJEICHHAs Cpelia MOXKET ObITh KOPPO3UOH-
HO arpecCUBHOM, MPU JAPYTUX — OHA K€ OyarompuaTHa. Tak, TEMIbIA BIAXHBIM BO3-
JyX arpeccuBeH JjIsi OOJBIIMHCTBA METAJJIOB M CIUIABOB, a JJIs IIEMEHTHOTO OeTOHA
Ha000pOT OAronpusATEH, TAK KaK YIIPOUHSET €TO0.

Koppo3noHHoe pa3pyllieHre CTPOUTENbHBIX MaTepUanioB HOCUT Pa3HOOOpa3HbIN
XapaKkTep: XUMUYECKHUH, pu3ndeckuid, (GU3NKO-XUMUYECKUH.

Ilo acpecamnomy cocmosinuio arpecCUBHbIE KOPPO3UOHHBIE CPEJIbl OBIBAIOT ra3o-
BBIC, )KHJIKHE W TBEP/IbIC.

l'azoeasn cpeda — 310 okcuanl azota (NO, NO,), yraekucnsiii raz (CO,), cepHu-
cthrii ra3 (SO,) u np.

Kuokas cpeda — 3TO pacTBOPHI KUCIIOT, IIEJIOYEH, cojiel, Macia, HeThb, pacTBo-
PUTENH U JP.

Teepoas cpeda — 3TO MbLIb, TPYHTHI, OCAJKU XUMUYECKUX MPOU3BOJICTB, MPOIYK-
TOB CrOpaHUs TOTUIMBA H T.II.
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1 TEOPETUYECKHUE OCHOBBI IPOHECCOB
KOPPO3UN MUHEPAJIBHBIX MATEPHUAJIOB

1.1 Knaccndukanusi MUHEPAJbHbIX MATEPHAJIOB

[IpuMeHsieMble B COBPEMEHHOM CTPOUTEIBHOM TEXHOJIOTMM MATepHalibl MHUHE-
PAJIBHOTO NMPOUCXOKIACHHSI MOKHO YCIIOBHO Pa3/A€IuTh HA TPHU IPyMIb (110 UX MOBE-
JICHUIO B arpECCUBHBIX CPENIAX).

K nepsoii epynne oTHOCSTCSI OOBIUHBIE OETOHBI U JKEJI€300€TOHBI HAa MOPTIAHALIE-
MEHTE M €ro MPOU3BOJHBIX, KJIAJOYHBIE U IITYKAaTypHbIE CTPOUTEIBHBIE PACTBOPHI,
acOecTOIIeMEeHTHbIE H3/ENHUs, CHIIMKATHBIN KUPIHUY U OJIOKH, a TAK)Ke MPUPOIHBIE U3-
BECTHSKM U J0JIOMUTHL. OOIee CBOMCTBO ATHUX MaTepUajoB — COJEPKAHUE B HUX
TUAPOKCUIOB WM KapOOHATOB KalbUusAg W MarHus. i HUX XapakTepHa OTHOCH-
TEJIbHO BBICOKAS IIEJIOYHOCTD, & TAKKE HU3Kasi KUCIOTOCTOMKOCTb.

Ko emopou epynne oTHOCATCA OCTOHBI HA KUAKOM CTEKJIE, a TaKXKe MPUPOHBIE
KaMEHHbIE MaTepualbl (TOPHbIE MOPOIbI), COCTOSIINE TPEUMYILIECTBEHHO U3 YUCTOTO
KpEMHE3€Ma, Pas3IMUHbIX COJIEH, KPEMHEBBIX U ITOJIMKPEMHEBBIX KHUCIIOT, AJIFOMOCH-
JIMKATOB M JPYIMX COCIMHEHMH, TaK HA3bIBAEMBIE «KHCIIBIE» TOPHBIE MOPOIBL. JTU
MaTEepPHUAIIBI UMEIOT BBICOKYIO KUCIOTOCTOMKOCTD U HU3KYIO IIEJI0YECTOMKOCTb.

[110THBIE M IPOYHBIE KKHUCIIBIE» U3BEPKEHHBIE TOPHBIE MMOPOJBI — KBapIl, IPAHUT,
nuabas, 0azaybT U JIp. — CTOMKM HE TOJBKO K KHCJIOTaM, HO W IIEJ0YaM HU3KHUX U
CpPEAHUX KOHLUEHTPALNW IPU HOPMAJIbHOM TEMIIEPATYPE.

K mpemveti epynne OTHOCUTCS KepaMHKa — M3AENIUS U3 OOOXKKEHHOW TIJIMHBI
(xupnny, IIMTKY, TPYOB! U T. 1.). Bce kepamuueckue MaTepuaibl 1 OCOOEHHO IJIOT-
HBIE UX Pa3HOBUIHOCTU UMEIOT BBICOKYIO KMCIOTOCTOMKOCTbD.

CymiecTBeHHass 0COOEHHOCTh OOJIBIIMHCTBA MATEPUANIOB YKa3aHHBIX IPyMN — IO-
JUMUHEPAIBHOCTh UX CTPYKTYphI (MOAaBstoLIee OONBIIMHCTBO TOPHBIX MOPOA —
2paHumul, OUOPUmMbl, CUeHUmbl, NOPPUPsL, OOAOMUMBL U JIP. COCTOAT U3 HECKOIBKHUX
MUHEpAJOB) W 3HAYUTENbHAs MOPHUCTOCTh, KOTOpas MPEANoaraeT BO3MOXHOCTb
(GunapTpal ¥ MOJACOCa BOJBI WJIM YBIAXXHEHUS BCIIEICTBUE KOHICHCALMHM MapoOB.
Jlaxxe Takue OTHOCHUTENIBHO OJHOPOAHBIE TOPHBIE MOPOABI KAK U3BECTHAKHU COLEPKAT
IIOCTOPOHHME NPUMECU U BKIIIOUYEHMS, YACTO CYIIECTBEHHO MEHSIOIINE UX COCTaB U
cBoiictBa. Emie Oosiee COXHBINA COCTaB UMEIOT OETOH, CHIIMKATHBIN KUPIHUY U JIpY-
'€ UCKYCCTBEHHbBIC KaMHU.

W3 nepeyncieHHbIX MaTEPUAIIOB B CTPOUTENbHBIX KOHCTPYKLIUAX HanboJiee 4acTo
MO/IBEPraloTCsl KOPPO3ZUOHHOMY pa3pylIEHUIO0 OETOH U xene300eToH. Kunetuka kop-
PO3MOHHOTO pa3pyLICHHs] 3TUX MaTEpUATIOB OINpeeNsieTcss Haubosee ciladbiM CO-
CTaBJISIOIIKUM, OOBIYHO LIEMEHTUPYIOIIUM BEIIECTBOM.

1.2 Buabl KOPPO3MOHHBIX MPOLECCOB MUHEPAJIbHBIX MATEPHAJIOB

ArpeccuBHas OKpyXaroliasi cpefia HEraTUBHO BIIMSET HA COCTOSIHUE CTPOUTENb-
HBIX MaTtepuanoB. Bo3aencTBUs COJIEH, YIVIEKUCIIOrO T'a3a, BOJBL, 4 TAKXKE NEperaibl
TeMIiepaTyp (LMKJIBI 3aMOPO3KOB-OTTEIENE) 3a4acTyr0 MPUBOAAT K Koppo3uu. [lo-
ATOMY 3aluTa OETOHAa OT KOPPO3WU — Ba)KHEHIIasl 3ajaya Mpu CTPOUTEIHCTBE WU
AKCIUTyaTaIy JIFOObIX O0BEKTOB.

Bce BuIbl KOPPO3HOHHBIX MPOLECCOB MUHEPAIBHBIX MATEPUAIIOB MOYKHO YCIIOBHO
OOBEUHUTH B YETHIPE TPYIIIbL: @usuyeckue, QUI3UKO-XUMUYECKUe, XUMUYecKue u
ouonocuueckue.
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1.2.1 ®usnyeckasi Koppo3usi

K yucny ¢usndeckux BO3AEUCTBUI, BHI3BIBAIOLIIUX KOPPO3UIO MUHEPAIbHBIX Ma-
TE€pPHUAJIOB, OTHOCAT MX IOINEPEMEHHOE YBIIAXXHEHUE M BBICBIXaHUE, KOTOPOE COIMpPO-
BOXK/IaeTcs nedopmalusiMy ycaJku U HaOyXaHusl MaTepuaia; OTJI0KEHUE PacTBOPH-
MBIX COJIEH B IMOpax MaTepHalia; MOMEPEMEHHOE 3aMEP3aHUE U OTTAMBAHUE U JIPYTHE
TeMIIepaTypHbIE BO3CHCTBUS.

K ¢usnyeckum axropam, mpuBOAAIIUM K MOCTEIEHHOMY pa3pyIICHUIO KOH-
CTPYKIIMI, OTHOCSTCA TaKX € BCE BUIAbl MEXAaHUYECKUX BO3JECUCTBUIA: yJaphl BOJIH,
MCTHpAIOLIEE IEMCTBUE B3BEIICHHBIX YAaCTHUL, YJApHbIE U BUOPALMOHHbBIE HATPY3KU
UT. 1.

EctecTBeHHO, YTO KOHCTPYKIIMH, HAXOAAILIUECS B HAPSHKEHHOM COCTOSTHUH, TIPU
NPOYUX PABHBIX YCIOBHSX, MOJABEPKEHBI 00JIee MHTEHCUBHOMY pa3pylieHuio. Tem-
neparypHble nedopmanny Hen30eKHbBl B MACCUBHBIX THAPOTEXHUYECKHX KOHCTPYK-
IUSIX, & TAKXKE MPUCYIIA BCEM KOHCTPYKIHUSAM, paOOTAIONIMM B ClieU(PUUECKUX aT-
MOC(EPHBIX WU MPOMBIIIJICHHBIX YCIOBHIX, KOT/Ia H3MEHEHHS TEMIEPaTypPhl CPEIbI
HOCSIT LIMKJIMYECKUI XapakTep.

[Ipn HapymieHuu BIAXXHOCTHOIO PABHOBECHUS MEXY MaTEpPHAIIOM U OKpYKaro-
e cpeoil B MaTeprase MOryT BOZHUKHYTh 3HaYUTENIbHbIE TPaJAUECHThI BJIaXKHOCTH,
YTO MPUBOAUT K MOSBICHUIO YCAAOUHBIX JAedopMaruil (Ipyu BHICYIIIMBAHUH) WA Jie-
dbopmarinii HaOyxaHus (MPU HACHIIIIEHUH BOJION ).

Paspyuienne CTpOUTENBHBIX KOHCTPYKLIHMW IO ACHCTBHEM IOIIEPEMEHHOIO 3a-
MOpaXMBaHUS U OTTAUBaHUS XapaKTEPHO JAJISl BCEX OTKPBITHIX COOpYKEHUH, paboTa-
IOIMX B YCJIOBHUSX aTMOC(EPHBIX BO3JIEUCTBHUI C OJTHOBPEMEHHBIM HACBILIEHUEM UX
Biaroil. Kak u3BectHo, 00beM BOABI IIPU NEPEXOJIE B JI€]l YBEIMUMUBAETCS MPUOIN3HU-
TeJbHO Ha 9%. EcTecTBEHHO, 4TO BOAA B MOpax U KaIWULIPAX IIPU 3aMOPaKUBAHUU
OKa3bIBaeT OOJBIIOE T'MIPABIMYECKOE JaBICHHE HA UX CTEHKH. MHOrokpaTtHoe mo-
BTOPEHHE MEpPeX0/ia BOAbI B JIE] MPUBOJUT K MOCTENIEHHOMY Pa3pyLIEHUIO CTPYKTY-
pBl MaTepuana, 00b€MHOMY PACIIMPEHUIO, MOSBJICHUIO TPEIIUH U B PE3yJIbTaTe — K
CHWKEHUIO €ro IMMPOYHOCTH.

Takum 00pa3oM, MOPO30CTOMKOCTh MUHEPAJIBHBIX MAaTEPUAIOB BO MHOTOM 3aBH-
CHUT OT BEJINYMHBI UX 001Ieil mopuctoctu. YeM MeHble 0011asi MOPUCTOCTh, TEM BbI-
1€ MOPO30CTOMKOCTb.

BaxxHo moHHMaTh, 4TO (PU3UKO-XUMUYECKUE MPOLECChl Ha MOBEPXHOCTH CTPOU-
TEJbHBIX MaTEPUAIIOB MPOTEKAIOT NOCTOSHHO. TaK, B YaCTHOCTH, U3MEHEHUE TeMIIe-
paTypbl OKpYy)Karollel cpeabl MPUBOIUT K MU3MEHEHHIO OTHOCUTEIbHOW BIAKHOCTH
BO3]lyXa, YTO, B CBOIO OYEPE/b, CABUTAET PABHOBECHOE COCTOSIHUE CUCTEMBI B CTOPO-
Hy oOpas3oBaHusi pacTBOpoB. llocie ucmapeHus Biar pacTBOPEHHbIE COJM BHOBb
KPUCTAJUIU3YIOTCS HA MOBEPXHOCTH U B MOpax Marepuaya. Takum obpa3om, oOpazo-
BaBILIKECS Ha MOBEPXHOCTHU MPOIYKTHl B3aUMOACHCTBHS MaTepHaia ¢ KOPPO3UOHHO-
arpecCUBHBIMU BEIIECTBAMU HEMPEPHIBHO YYACTBYIOT B LIEMU MPOLIECCOB KPUCHALIU-
3ayuu-euopamayuu-pacmeoperus 1 TeM camMbiM OOYyCIIaBIMBAIOT MPOIECCHl KOPPO-
3MOHHOT'O pa3pyLIEHUsI.

MexaHu3M MOAOOHOTO pa3pylIeHUsT OOBICHICTCS BO3HUKHOBECHUEM O0a8/1eHUs.
Kkpucmaniuzayuy. TOYHO U3MEPUTH 3TY BEJIMYUHY HEJb3s, HO CYIIECTBYET BO3MOXK-
HOCTb €€ TEPMOAMHAMUYECKOMN OLICHKH.
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Pucynok 1 — HImykamypka, 0omkonoeuianca om yoKonsn 30aHus
ecneocmeue Kpucmaiiu3ayuu coneil (npumep Koppo3uoOHHO20 0elicmeus
KAnuiiapHo NOOHUMAIOWEIICA 61a2U 6 COYEeMAHUN C CUNbHBIMU 6bICOJIAMU)

OpHoit U3 coJieid, CO3A0NIMX HAauOOJBIITNE TABICHUS KPUCTAUIA3AINH, SIBIIICTCS
xsopua Hatpus (NaCl) mmpoko ucnosbp3yeMblid B COCTaBE COJCBBIX aHTU(PHU30B IS
MOCHINKU Jopor. B mpenenax OOJBIIMHCTBA HACENEHHBIX IMYHKTOB CIIEJbI BO3JCH-
CTBHUSA XJIOPHUJA HATPHUSI BCTPEUAIOTCS MOBCEMECTHO HA JOPOKHBIX MOKPBITUAX, (PyH-
JaMEeHTaX, LOKOJIIX U (pacamax 37aHuN U COOPYIKEHUHN.

Haesnenue kpucmannuzayuu CleayeT OTINYATh OT OdGleHUs 2uopamayui, Co3naBa-
€MO€ OTpeACIICHHBIMU COJISIMHU TPH UX MEepexoje oT 0e3BOIHON (POPMBI K KPHCTAIIIO-
ruapaty. Tak, Harpumep, B TIpoLiecce cudpamayuy TATICA Pa3BUBAETCS JaBlieHUE 00-
nee 200 H/mm>, TakoMy HaBIECHHUIO HE B COCTOSIHMM MPOTHUBOCTOATH HU OJWH MUHE-
paJIbHBIN MPUPOIHBIA WIIM UCKYCCTBEHHBINM MaTtepuas. Eciau runc obpasyercss BHYTpH
TJIOTHOM CTPYKTYPHI MaTepraia, 3TO BEJACT K HEM30€)KHOMY €T0 pa3pyIICHHUIO.

B cBs3u ¢ 5TM HEOOXOAMMO YYUTHIBATh J1Ba OCHOBHBIX YCIIOBUS, IIPUBOISIINE K
BO3HHKHOBEHHUIO 3TOTO BUJIa KOPPO3HH:

1. Hanuuue 6 epynme 6onee 1 macc.% sodopacmeopumvix conetli (0cobeHHO
Na,SO4, MgSO, u dp.) unu evicoxuii yposenv epyHmMossix 600 ¢ MuHepaiusayuell He
menee 3000 me/n;

2. Tennoma u cyxocms kaumama (OHesnvie nemuue memnepamypol 28—30°C u
8bilie NPU OMHOCUMENbHOU B1AXNCHOCIU 8030YXa 45% u menee).

B 3TuX yclmoBUSAX MPOUCXOAAT MOACOCH BOJHBIX pacTBOPOB Yepe3 TE YacTH QyH-
JAMEHTOB M LIOKOJIEH 3JaHUK U COOPYKEHUH, KOTOpbIE HaxonasTcs B rpyHTe. Mcna-
peHue BOJBI U pa3pyllieHHe cTeH HabmoaaeTcss Ha BhicoTe 10—50 ¢M OT MOBEpXHOCTU
3EMJIH.

[Tpu 0coOeHHO HEOIAroNMpUATHBIX TEMIIEpaTypax M BIAXKHOCTH B MTOpaxX MaTepH-
ana takue coyn, kak Na,SOy4 1 pyrue, u3 0€3BOIHBIX WM MaJIOBOIHBIX ()OPM MOTYT
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MEePEXOAUTh B COCAMHEHUS C OOJIBIIMM KOJWYECTBOM MOJICKYJ CBSI3aHHOW BOJBI
(Na,S0,410H,0, MgSO47H,0 u 1. m.). Takoli mepexo/1 CONPOBOKIACTCS YBEIUICHH-
eM o0beMa TBepAoi (pa3bl B HECKOJIBKO pa3 ¢ BOSHUKHOBEHUEM 3HAUYMTENIbHBIX J1aB-
JICHUW M, KaK CIIeJICTBUE, HANPSDKEHUM B Tejle MaTepuania, BbI3BIBAIOMIMX OOJIbIINE
nedopMaru.

1.2.2 ®u3nko-xuMuveckasi KOppo3usi

OTOT BUJ pa3pylICHUS] MUHEPAIbHBIX MAaTEPUATIOB TPOUCXOIUT B OCHOBHOM M3-3a
8LILYENAYUBAHUSL U OCMOMUYECKUX ABTEHUL.

Kopposus eviwyenauusanus, xapakrepHasi it OETOHOB, OOYCJIOBIIMBAECTCS TEM,
YTO BCE COCTABJISIONTUE IIEMEHTHOTO KaMHS, B TIEPBYIO OYepEb, THIPOKCHU KATbITHS
Ca(OH), pactBopsitoTcs B Bojie. PacTBOpUMOCTh TUIPOCHIIMKATOB, THIPOATIOMUHA-
TOB M JIPYTUX COCAMHEHUI KalbIUs 3HAYUTENIbHO MeHbIIas. [loaTomMy non aeicTBu-
€M BOJBI Ha IIEMEHTHBI KaMEHb WM OCTOH BHa4yaje PacTBOPSETCS W YHOCHUTCS BO-
JIOM 1eJI0Yb — THUAPOKCU]] KAJIbLIMSI, YTO COMPOBOXKIAETCA HAPYIIEHUEM CHOPMHUPO-
BaBIIICHCSI CTPYKTYPBI, YMEHBITICHUEM TIJIOTHOCTH W MPOYHOCTH. [locie BRIMBIBaHUS
cBoboHOor0 Ca(OH), 1 CHUXEHUS ero KOHIIEHTpaluu B GUIbTpYIOIIEcs yepe3 Oe-
TOH BOJIC JIO OINPEICICHHON BEIMYMHBI HaurHaeTcs pasioxkenue 3Ca02Si0,3H,0 ¢
BBIJICJICHHUEM TUJPOKCH/IA KaJIbIIHS.

AHaJIOTUYHBIE TIPOIIECCHI MTOCIIEIOBATEILHOTO PA3IOKCHHS TTPETEPIICBAIOT U TH/I-
podeppuTts! kanbius (CaO'Fe,03H,0; 4CaOFe,0513H,0).

JlnuTenbHOE BO3JICUCTBHE MSATKHAX BOJ Ha OCTOH MOXKET MPHUBECTH K IOJHOMY
BBIMBIBAHUIO TUJIPOKCHUA KAJTBIUS — GblUfeIauUu8aHUI0 — Y TIOCIIEYIOIIEMY pa3JioxkKe-
HUIO OCTAJBHBIX THAPATHBIX COCTUHEHUN 10 aMOP(HBIX PHIXJIBIX THIPATOB KPeMHe-
3ema, riImHo3eMa U okcuja xene3a. Ho u yactnunoe BeimbiBanue Ca(OH), u3 6etona
WJIM JKeJIe300€TOHA 3HAYUTEILHO CHIDKAET MPOYHOCTh. MI3BECTHO, UTO BHINICTIAYHBA-
Hue u3 6erona 15-30% (oT obmiero ero cojaep:kanusi B IEMEHTE) COMPOBOKIACTCS
yMeHbIeHneM npoynocT Ha 40-50%.

O BbINIEIAYNBAHUH TUJIPOKCUIA KA MOXKHO CYJIUTh BU3YaJIbHO MO OEIoMy
HaJIETy U TTOTEKaM Ha TMTOBEPXHOCTH OCTOHHBIX COOPYKCHUH.

BrienmaunBaroniee 1eMCTBUE BOJBI 3aBUCUT OT HAJIWYMSA B HEW PA3JIMYHBIX pac-
TBOpEHHBIX BeulecTB. Hanbonee nurencuBHo pacteopsiercs Ca(OH), B Msarkoi Boje,
Onu3Koit o coctaBy k quctuuinpoBanHoi. [Ipucyrcrue B Boge NaCl u Na,SO, mo-
BhIlIaeT pacrBopumocts Ca(OH,), a Hammune rugpokapoonaroB kanbis Ca(HCOs),
u marausgs MQ(HCO3), crocoOCTBYeT yMEHBIICHHIO PACTBOPUMOCTH THIPOKCHIA
KaJIBIIHS, IPUYEM TEM 3HAYUTEIIbHEE, YeM OO0JIbIIe UX B PACTBOPE.

[Tpu BbICOKOU BpEeMEHHOM KECTKOCTH BOJIBI B OETOHE MOXKET 00pa30BaTHCS MaJo-
PacTBOPHUMBIN KapOOHAT KaJIbIIHS:

C&(OH)Q + C&(HCO;;)Z —> 2C3CO3 + ZHZO

Hamnane CaCO3; crmocoOCTBYET MOBBIMICHUO TNIOTHOCTH U KOPPO3UOHHOU CTOM-
KOCTU OETOHA U keye300eToHa.

Ocmomuyeckue sA61eHUs1 TAKKE 9acTO UTPAIOT CYIIECTBEHHYIO POJIb B Pa3BUTHU
KOPPO3MOHHBIX TPOIecCOB. MI3BECTHO, UTO IIEMEHTHBIM KaMEHb, a TAK)KEe OTACIbHBIC
INPOAYKTHI €r0 B3aWMOJEWUCTBUS C 3alOJHUTEISIMU CIIOCOOHBI MPOSIBIATH CBOICTBA,
XapaKTepHbIE ISl TOJYNPOHUIIAEMBIX Meperopoaok (MemOpaH). Ecnu o onHy cro-
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POHY TaKOW MEPErOpOAKH HAXOAUTCS PACTBOP KaKOM-TMOO0 CoJy, a Mo IPYTryIo — BojAa
WIM PacTBOP TOW K€ COJIM, HO MEHbLIEH KOHIEHTPAaLUH, TO BCIEICTBHE OCMOCA
pacTBOpUTENH OYyJET MPOHUKATH CO CTOPOHBI MEHEE KOHLIEHTPHUPOBAHHOIO PacTBO-
pa B CTOpOHY 0oJiee KOHLIEHTPUPOBAHHOTO JIO T€X IOp, MOKa KOHILIEHTpauus pac-
TBOPOB 110 00€ CTOPOHBI NEPETOPOJIKM HE CTAHET OJMHAKOBOM. B TOM ciyuae, korga
pPacTBOp HAXOJIUTCA B 3aMKHYTOW sS4YEHKE, OKPYKCHHOW IOIYNPOHUIIAEMOW IIJICH-
KOW, BHYTPH JTOU SYEHUKN BO3HUKAET OCMOTHYECKOE TABJIEHUE, CTPEMSIIIEECS Pa3o0-
pBaTh €€ CTCHKH.

1.2.3 XumMuveckasi KOppo3usi

K sToMy BuIy OTHOCATCS: pa3pylI€HHs MUHEPAJIbHBIX MATEPUAIOB KUCIOTAMH,
I1€JI0YaMH, PAaCTBOPaMU COJIEH, PAa3IMYHBIMA OPTAHUYECKUMU COCITMHEHHUSIMH, BCEMU
arpecCUBHBIMU T'a3aMM; a TaK K€ OMOJOTMYECKHUE MPOLIECCHI, B PE3YIbTaTe KOTOPHIX
00pa3yloTcs aKTHBHbIE B XUMHUYECKOM OTHOIIEHHH NPOIYKTHI KHU3HEAEATEIBbHOCTH,
IPUBOJSAIINE K KOPPO3UU CTPOUTENBHBIX KOHCTPYKIIMM U3 YKa3aHHBIX MaTEPUAJIOB.

Kopposuonnasa akmuenocms xuciom onpenensercs ux NpUpoAond, KOHIIEHTPALIH-
ed, pH BOIHBIX pacTBOPOB, HAINYMEM OKHCIIUTEIBHBIX CBOWCTB, & TAKXKE TeMIEpa-
Typol cpenpl. PaspymmrenbHble EHCTBUS KUCIOT OINPEACISAIOTCS M PACTBOPUMO-
CThIO 00pa3zyeMbIX MPOIYKTOB KOPPO3UHU NPH UX B3aUMOECHCTBUU C MaTepuaIaMu —
YeM BBIIIIE X PACTBOPUMOCTH TEM CHIIbHEE KOPPO3UOHHOE ACHCTBUE KUCIOTHI.

[Tpouecc pa3pyiieHus 6€ToHa B KHCIION cpeie MpoTeKaeT B popMe peakiuil 3a-
MemeHuss. O0pasyromuecs Ipu 3TOM MPOAYKTHl PEAKIUHU JIETKO PACTBOPUMBI U YHO-
CSITCSL BOJIOM MM BBIIEISIOTCS B amopdHoM Buae. Hambosnee vacto Habmromaercs
KOppo3usi O€TOHA TOJI IEHCTBUEM YIJIEKUCIIBIX BOJ|, TaK KaK yrojibHas KUCJIOTa Mpu-
CYTCTBYET BO MHOTHMX NPUPOJHBIX Bojax. [Ipu 3ToM BHauane uaer peakuus Mexmy
Ca(OH), eMeHTHOro KaMHS U yroJIbHON KUCIOTOU (BOAHBIM PAaCTBOPOM YIJIEKUCIIO-
ro raza) ¢ o0pa3oBaHMEM MaJIOPACTBOPUMOTO B BOJI€ KApOOHATA KaJbIIMS IO CXEME:

Ca(OH)z + COZ +H20 —> C&COg + 2H20

JlanbHeilliee nelcTBUE YroJbHOW KUCIOTHI HA OETOH MPUBOIAUT K 0Opa30BaHUIO
pPacTBOPUMOTO rHIpokapOOHAaTa O PeaKuu:

CaCO3 + C02 +H20 —> Ca(HCO3)2

Kpome yronbHOW KHCIOTBI, OOJBIION KOPPO3MOHHOM aKTUBHOCTBHIO 00JIaaroT
CepHasi, COJIsIHasA, a30THAs U JApyrue HeopraHndeckue KucaoTsl. [lox neficTBuem Kuc-
JIOT Ha IEMEHTHBIN KaMEeHb 00pa3yloTCs KaIbIMeBbIe COM U aMopdHbIe Macchl SiO,,
Al(OH)3, Fe(OH),. [lnst mpumepa MOXHO IPUBECTH CXEMY JCHCTBHUS COJISTHOW KHCIIO-
Thl. OHA BCTyMAaeT B XUMUYECKYIO PEAKIIHIO C TUIPOKCHIOM KBNS, BBIACIISIOIIAM-

Csl TIPH TBEPJICHUU OCTOHA, U 00pa3yeT JIETKO PAaCTBOPUMYIO COJIb — XJIOPHI KaJTBITHS
(CaCIZ)

Ca(OH)g +2HCI —» C&CIZ + 2H20

COOTBETCTBEHHO peaKnus COJISHOM KHCJIOThI C OCHOBHBIM THAPOCHUIIMKATOM 1€~
MEHTHOTO KaMHS MOJKET OBITh npcacraBjicHa CXEMOI:

3Ca02Si0,3H,0 + 6HCI — 3CaCl; + 2SiO, + H,0.



Pucynok 2 — Koppo3zuonnoe paspyuienue Kupnu4Hoil Knaoku
eciiedcmeue CUIbHO20 Y6IANCHEHUA U 3ACOJIeHHOCIU.

W3 opraHnyecknx KHACIOT aKTHBHO BIIUSIOT HA MUHEPAJIbHBIC CTPOUTEIIHHBIC Ma-
TepUaNbl YKCYCHasl, MOJOYHAsI, ¥ MACIsIHAs, COJEpKaIIrecss OOBIYHO B IHINEBHIX
MPOIYKTaX M OTXOJIaX UX N3TOTOBJICHHUSI.

B Takmx Macimax um Kupax, Kak JIBbHSHOE, XJIOKOBOE, TYHTOBOE, PHIOWN KHUpP U
T.I., COJIEPKATCSI BHICOKOMOJIEKYJISIPHBIE KHUCJIOTHI KUPHOTO psifia, HACBIIIEHHBIE U
HEHACHIIICHHbBIE (OJICMHOBAS, CTEAPUHOBASI, TAJTBMUTUHOBAS U JIP.) B BUJIE CIOKHBIX
7(UPOB U 0TYACTH B CBOOOTHOM BHJie. OHU TaK)Ke pa3pylIaloT IIEMEHTHBIN KaMEHb U
0eTOH. DTO OOBSACHAETCS TEM, YTO IO/ ICUCTBUEM OKCHIa KaIbIUs Ha )KUPHI U MacJia
MIPOUCXOJNT WX OMBUICHHE C 00pa30BaHMEM COOTBETCTBYIOIIMX MHOTOATOMHBIX
CIIUPTOB (HampuMep, TIUIIEPUHA U JP.) U KUPHBIX KUCIOT. [locinennne pearupyoT ¢
Ca(OH),, 00pa3yst pa3iu4HbIe PacCTBOPUMBIE COJIM. PacTBOpBI TIUIIEpUHA TaKKE
arpecCUBHO JICUCTBYIOT Ha IIEMEHTHBIC OCTOHBI, CBSA3BIBAs THIPOKCHU] KaJIbITUS IIe-
MEHTHOTO KaMHs B JIerkopacTBopuMbIi riuiepat kanbius Ca(C3H703),:

Ca(OH)2+2C3H803 —> Ca(C3H703)2+2H20

[Iporecc koppo3uu OETOHA UJIET U B PACTBOPAX HEKOTOPHIX TUIMOB THIPOIU3YIO-
IIUXCSl COoJIel, 00pa30BaHHBIX KATHOHOM CJIa0Or0 OCHOBAHUSI U aHMOHOM CHJIbHOM
kuciotThl (Harpumep, Al (SOy)s, FeCls, (NH4),SO4 1 T.11.).

ArpeccuBHO JEHCTBYIOT Ha OeTOH W pacTBophl mienodeit, Hampumep NaOH,
KOH, NH,4OH u ap., a Takxe pacTBOpbI COJEH, THIPOIU3YIOMUXCS C 00pa30BaHUEM
nonoB OH™ (Na,COs, K3PO4 1 T.11.).

Macnezuanvnaa koppo3sus. Crenndudeckoe BIMSHHEC Ha OCTOHHBIC KOHCTPYKIIHH
OKa3bIBAIOT PACTBOPHI COJIEH MarHusl. B CTOUYHBIX M TPYHTOBBIX BOJAX, a TAKXKE MOPCKOU
BOJI€, ITH COJI MPUCYTCTBYIOT, KaK MPaBUJIO, B BUJIE CYJib(daTa 1 XJIOpHUIa MarHHUS.

B ocHoBe nporieccoB KOppo3uu, KOTOPBIE MPOTEKAIOT B CTPOUTEIBHBIX MaTepHa-
JIaX C YYaCTUEM PACTBOPOB ATHUX COJIEH, JICKAT PEAKIUU UX B3aUMOJCHUCTBUS C TU-
POKCHJIOM KaJIbIIUs:

Ca(OH), + MgSO, — CaSO, + Mg(OH),
Ca(OH), + MgCl, — CaCl, + Mg(OH),
10



CaszpiBanue noHoB OH™ B ruapokcui Marausi co3/1aeT OJIaronpusTHbIC YCIOBUS
JUTSL PAaCTBOPEHUSI W TUAPOIN3a TUAPATHBIX HOBOOOPA30BaHUU B IIEMEHTHOM KaMHE,
9TO, B CBOIO OU€pEe/lb, MPUBOJIUT K PA3PYIICHUIO OCTOHHBIX U JKeIe300€TOHHBIX KOH-
crpykumid. Kopposus noxa neiictBuem MQCl, craHoBuUTCS 3HAYMTENBHOM, €CIIU €ro
cozepkaHue B Bojie mpesbimaeT 1,5-2 %,macc., a mox aeiicteuem MgSO, — mipu co-
nep>kaHuu ero B BogHoM pactrope 0,5-0,75 %,macc.

Cynvghamnas kopposus. Hambonee yacto B MPHUPOJHBIX W TPOHM3BOACTBEHHBIX
CTOYHBIX BOJAaX MPHUCYTCTBYIOT Cyb(haThl B Buze conerr CaSO,, Na,SO, u np. Hammame
Cynb(}haToB B BOjie, KOHTAKTHPYIOIICH ¢ OETOHOM HITH JKeIe300€TOHOM, IPUBOJIHUT K T10-
BBIIIICHUIO PACTBOPUMOCTH MX COCTABHBIX YaCTel, a TAKXKe BHI3BIBACT OOMEHHBIC peakK-
IIUH, COTIPOBOKIAIOIIUECS 00pa30BAHHEM KPUCTAIUTMIECKHIX TPOAYKTOB. DTO BHI3BIBACT
BO3HUKHOBCHHE CHJIOBBIX HAIPSDKECHUN B IIEMEHTHOM KaMHE, MMPUBOISAIINX K HapyIe-
HUIO €T0 CTPYKTYPBHI, AehopMaIuisiM, CHUYKEHHUIO IPOYHOCTH U Pa3pyIICHUIO.

[Tpu neficTBuM Ha GETOH BOAHBIX PacTBOPOB ¢ OobinM coaepkanueM Na,SO4 u
K,;SO, HacTymaeT mpenMyIeCTBEHHO THUIICOBAas KOPPO3us, T.K. OCTOH pa3pyIiacTcs
BCJIE/ICTBUE KpUCTAJUIM3AIMU JUuTHIpaTa cyibdara kansius — runca (CaSO,2H,0) B
Mopax M KamuisIpax IEMEHTHOTO KaMHS.

Xumudgeckass Kopposusi 0eToHa U jKelle300€TOHa TPOUCXOIUT U TIPH B3aUMOJCH-
CTBUS C HEKOTOpPHIMH Ta3aMu. [leficTBUe ra3oB Ha OETOH IMPU HU3KON BIAKHOCTU
BO3/TyXa OOBIYHO OBIBACT HE3HAUNTEIBHBIM, HO MY IMOBHITIICHHONW BIAXKHOCTH U TEM-
repaType OKa3bIBAeTCs OYEHb arpeCCUBHBIM. B pe3ysbTaTe KOHTAKTUPYIOIINUE C BO3-
JYITHO-Ta30BOM CPEeAON KOHCTPYKIIMU OBICTPO BBIXOJIAT U3 CTPOSI.

Takast KOppo3us YaCcTO BCTPEUAETCS HAa MPOW3BOJCTBECHHBIX MPEANPUATHIX U HE
MEHEEe OITacHa, YeM BJIMSHUE arpeCCUBHBIX JKHIKHX cpell. BakHas 0cOOCHHOCTH ee
COCTOUT B TOM, YTO MPHU BO3JCUCTBUHU Ha KEJIE300€TOH arpeCCUBHBIX KUIKUX CPEll
MIPOIIECCHl Pa3pyIICHHUS KOHCTPYKIIUHA OMPEICISIIOTCS CKOPOCTHIO KOPPO3UH CaMOTO
OCeTOHA, TPU ITOM KOPPO3HsI apMaTyphl HAYMHAET MPOSBIATHCA, KaK MPABHUIIO, YKE
MOCJI€ pa3pyILICHUS 3aIUTHOTO CJIosl OeTOHA. B oTiiMune oT 3TOro B arpecCUBHOM Ta-
30BO3JIYIIHOM Cpeleé Ha TIEPBOE MECTO BBHICTYIAIOT MPOLIECCHI KOPPO3UU apMaTyphl,
KOTOPBIE OMPEEISIOT CKOPOCTh Pa3BUTHS KOPPO3UH BCEH KOHCTPYKITHH.

Pucynok 3 — Obpazey yemenmmnozo pacmeopa, H00EPZULIICA CYIbHamuoil Koppo3uu

Cynvpoanromunamnan koppo3usn. TUNHUHBIA IpUMEpP KOPPO3UU KPHUCTAIN3a-
U — OOpa30BaHUE «YeMeHMHOU Oayuiibly — TUAPOCYIb(oaroMUHaTa KaJIbIIUS,
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KOTOPBIN 3aHMMaeT 00bEM B JIBa C TIOJOBHHOMN pa3za OOJbIlle UCXOAHOTO aIFOMHHATA
Kanpus. B pesynbrare BO3HMKAIOT BHYTPEHHUE HAMPSOKEHHS, TPUBOIALINE K 00pa-
30BaHHMIO TPEIIMH, TaK Kak JaBJICHHE KPHUCTALTU3AIMM MEXaHWYECKH pa3pyliaeTt
CTPYKTYpPY LIEMEHTHOT'O KaMHSI.

Taxoli mporecc Koppo3uu 3a cyeT 00pa30BaHUs U KPUCTAUIU3ALUKN THIPOCYIIb-
doamoMuHaTa KaldblMs 4YacTo HAOIIOAAeTCA MPU HAHECEHUH TUIICOBOM IITYKaTypKU
Ha OETOHHBIE TIOBEPXHOCTH:

3Ca0eAl,03 + 3CaS0,02H,0 + 26H,0 — 3Ca0eAl,0;03CaS0O,032H,0

ajlriomuHam Kajibyus cunc 600a eudpocyﬂbgboaﬂfojwuﬂam Kainvyus

CymiecTBy1OT Be (QOpPMBI TUAPOCYNIb(POATIOMUHATA KaJblus: TPEXCyNb(aTHas
dopma — srrpunrutr — 3CaOeAl,0;03CaS0,032H,0 u monocynbdarnas Gopma —
3Ca0eAl,030CaSO,012H,0. U3BecTHO, YTO P OOBIYHBIX TEMIIEPATYpax B MEPBYIO
ouepeslb 00pazyeTcsl ITTPUHTUT, HO B pe3yJbTaTe JATbHEUIIETO B3aMMOJCHCTBUS C
THIPOATIOMUHATOM KalbliUg MEPEXOAUT B MOHOCYJIb(aTtHyo (opmy. [lmoTHOCTH
KpUCTAJUIMYECKOT0 TUAPOCYIIbpoanmoMruHaTa coctaBiser 1,48 r/em®. B Ko dbaze,
3aIMOJIHAIOIIEN MOPbl LIEMEHTHOTO KaMH$, STTPUHIUT KPUCTAJUIU3YETCs ¢ 00pa3oBa-
HUEM UTOJhYaTBIX KPUCTAIIOB (FreKcaroHalibHble Npu3Mbl). [Ipu 3HaunTensHOM pas-
BUTUHU KPUCTAJUIBI THAPOCYIb(OATIOMUHATA CPALLIMBAIOTCS, 00pa3yst cpepoInTHL.

1.2.4 buosiornyeckas Koppo3usi

Cpenu pasnuuHbIX THUIIOB KOPPO3UHU CTPOUTENBHBIX MAaTEPUAIIOB U KOHCTPYKIIMMA
0co00€ MECTO 3aHMMaeT OMOJIOTUYECKAs] KOPPO3US — pa3pyIlICHUs], BI3BAHHBIE MUK-
POOMOJIOTUYECKUMU BO3AEUCTBUAMH.

Buonozuueckan koppozus — 3TO NPOLECCHl MOBPEKIEHUSI OE€TOHA, BBI3BAHHBIE
NPOAYKTAMHU >KU3HENEATEIbHOCTH KUBBIX OpraHU3MOB (OakTepuu, rpulbl, MXH, JH-
HIAalHUKH W MHUKPOOPTaHHM3MBbI), MOCENSIOMMXCS Ha TOBEPXHOCTH CTPOMUTEIbHBIX
KOHCTPYKIIUH.

MukpoopraHu3MbI-OMOIECTPYKTOPBI CIIOCOOHBI YHUYTOXKUTHh OYKBaJIbHO JHOOBIC
CTPOUTEJIbHBIE MAaTEpHANIbl U KOHCTPYKIIMU. BUONOBpEKIEHUS MUHEPAIBHBIX CTPOU-
TEJBHBIX MaTE€pPUAJIOB CBOJIATCS K HApPYLIECHUIO CLEIUIEHUS COCTABISIOIIMX KOMIIO-
HEHTOB 3TUX MAaTEPHUAJIOB B PE3yJIbTaTE BO3JACUCTBUS OPraHUYECKUX KUCIOT MUKPOO-
HOTO IIPOUCXO0KJICHNsA. BETOHHBIE KOHCTPYKIIMHU pa3pyLIatOTCs BCIECACTBUE XUMHUYE-
CKHUX PEaKLMi MEXIy HEMEHTHBIM KaMHEM U MPOAYKTaMU KU3HEIEATEIbHOCTH MUK-
POOPTaHU3MOB.

C ToukM 3peHust YCIOBHI pPa3BUTHS MPOLIECCOB OMOJOTMYECKON KOPPO3UH, CBS-
3aHHBIX C JKU3HEAEATEIBHOCTBI0 MUKPOOPIAaHU3MOB, CIEAYET Pa3nydaTh J1Ba OCHOB-
HBIX CJIy4asi OMOKOPPO3UHU.

B nepBoMm ciyyae GMOOpraHM3Mbl HAaXOJSATCS B HEMOCPEJACTBEHHOM KOHTAaKTE C
Hapy>KHOM WM BHYTpPEHHEH (AJi1 MOPHUCTBHIX MATEPHAIOB) MOBEPXHOCTHIO CTPOU-
TEJTBLHON KOHCTPYKIMU. B mporecce MeTaboimn3mMa OHU B3aUMOICHCTBYIOT C MaTepHU-
aJioM, B pe3yJIbTaTe YEero CHHXKAETCS MPOYHOCTh WM YXYAIIAIOTCS APYrue HKCITya-
TallMOHHBIE KaYyeCTBa Marepuaia (IPOMCXOIUT MOBPEXKICHUE MaTEpHUalla U COKpalle-
HUE CPOKOB €T0 CITY>KOBbI).

Bo BTOpOoM ciydyae OMOOpraHuM3Mbl SIBJISIIOTCS MPOAYLEHTaMU BEUIECTB, arpec-
CUBHBIX TI0 OTHOUIIEHUIO K CTPOUTEIBHOMY MaTepuaiy, HO HEMOCPEACTBEHHO CO
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CTPOMTENBHOW KOHCTPYKLIHMEN HE CBsi3aHbl. KOppo3HOHHBIE MPOLIECCH MOTYT Pa3BU-
BaTbCSl Ha PACCTOSHUU OT MecCTa OOMTaHHS OMOOPTraHU3MOB, BBIPAOATHIBAIOLIMX
arpeccuBHble BemlecTBa. Hampumep, THOHOBBIE OAaKTEpUH, MOCENAIOIIMECS Ha IO-
BEPXHOCTH KapOOHATHOTO €0 OETOHA, pa3pylIaloT LEMEHTHbIH KaMEHb, U3MEHSA
pH BoJibI 3a cueT 00pa3yeMoil UMU KHCIIOTHI.

CunbHee BCero paspylaloT LEMEHTHBbIH KaMEeHb TUHUTpUUUUpYIOLUE OakTe-
puH. 3HAYUTEIBHO IMOHMKAIOT IIPOYHOCTh MHOTUX MUHEPAIBHBIX MAaTEpUAJIOB aHad-
poOHBIE a30THO(UKCHUPYIOIINE, YPOJIUTHUECKUE U Jpyrue Oakrepuu. B pesynprate
KU3HEAESITEIbHOCTH JUHUTPUPULIUPYIOIUX OaKTepuil 00pa3yeTcsi cepHasi KUCIIOTA.
AHa’poOHbIE a30THODUKCHpYIOIIKME OaKTepuu 00pa3yroT MACISIHYIO KUCIOTY. Ypo-
JUTHYECKHE OakTepuu NEHCTBYIOT B OCHOBHOM Ha MOYEBHHY, COJEPXKAIIyIOCS B
CTOYHBIX BOJAX, TUAPONIN3Ys €. IIpr 3TOM BBIIEIAIOTCS aMMUAK U YTOJIbHAS KUCIIOTA,
KOTOpBIE MOT'YT B3aUMO/ICCTBOBATh C MUHEPAIbHBIMU CTPOUTEILHBIMU MAaT€pHUaAJIaMHU,
o0pa3yst jerkopacTBopuMble coi. CTerneHb aKTUBHOCTH MHKPOOPTaHU3MOB, BBI3bI-
BAIOILIMX KOPPO3UIO0 MUHEPAILHBIX MAaTEPUAIOB, 3aBUCHT OT YCJIOBHI BHEIIHEN CPEJIbI:
TEeMIIEpaTypsl, adpauu, pH, Hanu4drs pacTBOPEHHBIX COJIEH B BOJE U IIOYBE U JP.

buonornyeckas Koppo3usi pacnpoCTpaHeHa B HaWOOJbILIEH CTEIEHH B YCIOBHSX
TEXHOT€HHBIX CpEJl, T.€. B COOPYKEHUSX, 1€ C MOBEPXHOCTHIO OETOHA CTPOUTEIBHBIX
KOHCTPYKIMI COITPUKACAIOTCSl OPraHUYECKHE BEIECTBA. BpICOKas BIIaKHOCTh, HAJIU-
qye OPraHU4EeCKUX BELIECTB, JKUPOB, aMMHUAKa, PaCTBOPOB COJIEH — BCE 3TO CO3JAET
OJIaronpuATHBIE YCJIOBHS JUIsi HMHTEHCUBHOTO Pa3BUTHS MUKPOOPTraHU3MOB-
OMOJECTPYKTOPOB. DTO XapaKTEpHO ISl MHILEBOM UM MHUKPOOMOJIOTMYECKOU Mpo-
MBIIUIEHHOCTH, POU3BOJICTBEHHBIX COOPYKEHUN CEIbCKOXO035MCTBEHHOIO Ha3HaYe-
HUSA (’KMBOTHOBOAYECKUX W NTHIEBOIYECKUX KOMIUIEKCOB, KOPMO3arOTOBUTEIbHBIX
LIEXOB, CUJIOCHBIX XpaHWJIMIL U T.I.). B 3TOM cilyyae u camu BelecTBa, 00pa3yrouu-
€csl B TEXHOJIOTMYECKOM LMKIIE, U OTXOJbl MPOU3BOACTBA MOTYT COJIepKaTh arpec-
CUBHBIE BEIIECTBA, OOYCJIOBIMBAIOIIME OPraHOTEHHYIO KOppo3uto. OHHU K€ MOTYT
CIIY’KUTb CPEIOMN U1l pa3BUTHUS MUKPOOPTaHU3MOB, IPOAYKTHI KHU3HEAECATEIBHOCTH
KOTOpBIX OYIyT yCWJIMBaTh arpeccUBHOE Bo3neicTBue cpenbl. Hanpumep, uccieno-
BaHHE MUKPOQIOphl O€TOHA, KUPIIMYaA, IITYKATYPKU HA psJie MSICOKOMOMHATOB MOKa-
3aJ10, 4TO BO BCEX Mpo0ax CTPOUTENIbHBIX MaTEpHUaJOB MPUCYTCTBYIOT MHKpPOOpra-
HU3MBI, CIIOCOOHBIE BbI3bIBATh KOPPO3HUIO.

aspergillus-niger-sporen cladosporium-herbarum stachybotrys

Pucynox 4 — Muxkpogpomozpaghuu cpuokos u 6akmepuil,
8bI3bIEAIOUUX DUON02UYECKYIO KOPPO3UIO
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[IpenoTBpaTUTh BOZHUKHOBEHUE OMOJIOTHYECKON KOPPO3WUW TOPA3Io Jierde, 4em
MMOTOM OOPOTHCS C ee TocieAcTBUAMH. [1oCcKoIpKy OnoNorudecKas Koppo3us pa3Bu-
BaeTCA B YCIOBUSAX MOBBIIICHHOW BJIAXXHOCTH, 3()(PEKTUBHBIM CPEJCTBOM MpOduUIak-
TUKA MOXET OBbITh HaJACKHas! THUAPOU3OJIALMUS CTPOUTEIBHBIX MATEPUAIOB C MOMO-
IIBIO CHEIUATBHBIX MAaTEPHAIIOB (MIPOMUTOK, KPACOK, 3AIMUTHBIX MTYKaTypOK, O0IH-
[IOBKHU IJIUTAMU U OKJIEEUHBIMU MOKPBITUAMM). Ha mpakTuke yxe AaBHO peaan30oBaHa
ujest 100aBJieHUS B JAKOKPACOYHBIE MaTEPHAIbI CTICIIHATBHBIX OUOIUIHBIX U MHTHU-
oupytomux n100aBok. i mpenoTBpalieHusl BOSHUKHOBEHUSI OMOJIOTHYECKON KOppO-
3UM TIpU 00pabOTKE CTPOUTEIBHBIX MaTEPUATIOB UCIIOJIB3YIOTCS (DYHTHUIIUABI (3aIIUTa
OT TpUOOB), aTLTUITUABI (3aIUTA OT BOAOPOCIICH) 1 OaKTEpHUIIHIBI (3amuTa OT OaKTe-
puit). buonuabl, ucnosib3yeMble B KauecTBE JH00aBOK JUIsl 3alIUThI OT OMOKOPPO3UH,
JOJIKHBI OBITh HE TOJNBKO A((HEKTUBHBIMU, HO M 0€30MacHbIMU MPU MPUMEHEHHUH, a
TaKXe HE OKa3bIBATh BPEIHOTO BIUSHUS HA OKPYKAIOIIYIO CPEY.

JIst 3alMTBl CTPOUTENBHBIX MATepUajoB OT OHUOJOTHYECKON KOPPO3UHU Cyle-
CTBYIOT 3allIUTHBIE JAKOKPACOUHBIE MaTepHabl CO CHEUUAIBHBIMU (DYHTULIMIHBIMUA
nobaBKamMu, TMOJABISIONIMMUA POCT U JKU3HENESITEIBHOCTh MHUKPOOPTaHU3MOB-
OMOIECTPYKTOPOB.

1.3 OcoO0eHHOCTH MPOLECCOB KOPPO3MH 0ETOHA U KeJie300eTOHA

Kak u3BecTHO, O€TOH mpeacTaBiisieT co00i TBEPAYIO KOMIIO3UIUIO, 00pa3yolly-
I0CSI B PE3YJIbTATE CIOXKHBIX (DU3UKO-XUMHUYECKUX IMPOIECCOB THUJIpaTaIllMi KOMIIO-
HEHTOB IIEMEHTa U MUHEPAIHHBIX 3aMIOJIHUTENICH pa3IMYHON CTENEHU JUCTIEPCHOCTH.

[Ipodeccop MockBun B.M. BriepBbie NMpeuioxKuil KiIacCuPUIMpoBaTh KOPPO3U-
OHHBIE IPOIIECCh, BOZHUKAIOIINE B IIEMEHTHBIX OETOHAX MOJ JACHCTBUEM JHCUOKUX
arpecCUBHBIX CPeJl IO OCHOBHBIM Mpu3HaKaM, Kak kopposuio |, Il u 1l suoa.

1.3.1 Koppo3us 6eTona | Buaa

DTO MpOIECC Pa3NOKEHHsI COCTABJISAIOIIMX LIEMEHTHOIO KaMHs BOJAOW, a TakK Ke
pacTBOpPEHUE U BhIMbIBaHUE (BBIIIEIAUMBAHNUE) 00PA30BABIIETOCS MIPU ITOM HIH pa-
HEe MMEBILErocs rujipokcuaa kanplus. K Hell Takke OTHOCAT MPOLIECChI, TPOTEKa-
IoIKre B OETOHE MO JIEUCTBUEM BOJI C MAJIOW BPEMEHHOM >KeCTKOCThI0. HekoTophie
COCTABJISIFOIINE [IEMEHTHOTO KaMHSI pacTBOPSIIOTCSI B BOJIE U YHOCSTCS MPHU €€ (Priib-
TpaIuu CKBO3b TOJIIY OETOHA.

Koppo3us 6etona | Buma MokeT mpoTekarh ¢ pa3HOM CKopocThio. Hampumep, B
IJIOTHOM MAacCHUBHOM O€TOHE TUIIPOCOOPYKEHHUH MPOIECC KOPPO3UU OETOHA HJIET
MEIIJIEHHO, PEe3YyJIbTaT MPOIIECCOB MOXKET CKAa3aThCsl Yepe3 HECKOJIBKO JIECSITUIETHH.
Ho, Hanpumep, B TOHKOCTEHHBIX OETOHHBIX 000JIOYKAaX TpagUpeH BHIMBIBAHUE T'H/I-
POKCHIA KAJIbLUS U PA3JI0OKEHUE COCTABJISIOMIMX IIEMEHTHOTO KaMHS MPOHUCXOIUT
OYEHb OBICTPO U YK€ Uepe3 HECKOJIBKO JIET MOXET BbI3BaTh HEOOXOUMOCTh PEMOHT-
HBIX paboT.

Ecnu gyepe3 6eTon HaumHaeT (GUIBTPOBATHCS BOJA, TO PA3JIOKEHUE THIPOCHIIKA-
TOB U OTYACTH TUJPOATIOMUHATOB KaJbLIUs, COJAEPHKAIIEToCcs B IIEMEHTHOM KaMHe,
YCKOPSIETCS, U TOT/Aa U3 OETOHA BBIHOCUTCS BOJOW 3HAYMTEIIBHOE KOJUYECTBO TH/I-
poKcHIa Kanblusa. BeTOH CTaHOBUTCSA BBICOKONIOPUCTBIM U TEPSIET MPOYHOCTh. B co-
OTBETCTBUU C M3MEHEHHUEM PACTBOPUMOCTU THAPOKCHUIA KaJbLMS MEHACTCS U CKO-
pocTh Koppo3uu | Buna.
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Cnegyer OTMETHTb, UTO MPOLECCHI PA3IOKEHHS COCTABIAIOMIMX EMEHTHOTO
KaMHS B TOJIIIE OETOHA W BBIMBIBAHWE THAPOKCH]IA KAJIBIUSI HACTOJIBKO 3aJIepP KHBa-
I0TCS, KOTIJIa Ha MOBEPXHOCTU OETOHA MO/ BO3JACHCTBHEM JMOKCHAA YIIepoja, Co-
JIEpIKaIEerocss B BO3AyXe, M3 TUIPOKCUAA KalbIUs oOpa3yeTcsi KapOOHAT KaIbITHS.
[ToaTOoMy, Hampumep, OETOHHbBIE OJOKH ISl TTOJABOJIHBIX TUIPOTEXHUYECKUX COOPY-
KEHUH, 0 OMyCKAaHUS B BOAY BBIJICPKUBAIOT HECKOJBKO MECAIICB HA BO3IyXE IS
KapOOHM3AIMU U3BECTH B TTIOBEPXHOCTHOM CIIO€.

1.3.2 Koppo3us 6erona |l Buga

OT0 nporecc 00pa3oBaHUs JIETKOPACTBOPUMBIX COJIEH B PE3YJIbTATE XUMUYECKOTO
B3aMMOJICUCTBHS COCTABJISIONINX IIEMEHTHOTO KaMHS C BEIIECTBAMU, HAXOISIIIUMHUCS
B OKPY>KaloIlleH cpesie, a TakKe BHIMBIBAHUE PACTBOPUMBIX MPOAYKTOB PEAKIUU.

Hapsiny ¢ mpoaykramu, BRIMBIBAEMBIMHU BOJION B TeJie 0€TOHA MOTYT OCaKIAThCS
amop(dHbIe Macchl, HE 00JIalaloIIne BSDKYIIEH criocoOHOCThIO. B pe3ynbrare pa3Bu-
THS TaKUX TIPOIECCOB OETOH C TEUYCHHUEM BPEMEHHU MOXKET MPEBPATHTHCS B Maio-
MPOYHYI0, HO3JpEeBaTyr0 Maccy. M3 KOppo3MOHHBIX MPOIIECCOB 2 BHUIa OCOOCHHOE
MPaKTUYECKOE 3HAUCHWE MMEET YTIICKHCIIOTHAS M Marfe3uaiabHas kopposus. K kop-
po3uu Oerona |l Buga OTHOCST TakKe MPOIECChl pa3pylIeHUs] OETOHA U KeIe300eTo-
Ha, MPOTEKAOIINE MO/ ACHCTBUEM HEOPTAaHUYECKUX U OPTaHUYIECKUX KHUCIIOT, a TaK-
KE MHUHEpAJbHBIX ya00peHus (cynepdocdara, aMMHAUYHON CENUTPHI U T.I.) U KU-
BOTHBIC M PACTUTEIIHHBIC Maca.

1.3.3 Koppo3usi 6etona |1l Buga

OT0 mpoliecc 00pa3oBaHus B IIEMEHTHOM KaMHE (10| BIUSHUEM MMPOHUKAIOIINX B
HETO BEIECTB) COSAMHEHUH, MMEIONUX OOJNBIINNA 00BhEM, YeM HUCXOIHBIC TPOIYKTHI
PEaKIIMK, YTO MPUBOJUT K PA3PYIICHUIO CTPYKTYPHBIX 3JIEMEHTOB 0€TOHA, PA3BUTHIO
BHYTPEHHHUX HAIPSHKEHUN 1 00pa30BaHUIO TPEITUH B OCTOHE.

OCHOBHBIM MPU3HAKOM CIYKUT HAKOIUICHHME B 3HAUUTENIBHBIX KOJIMYECTBaX B
mopax M Kanmuwuisipax OeToHa JaHHBIX coeauHeHHi. HamOombliee mpakTHYECKOE
3Ha4YeHHUE U3 3 BHUJIa KOPPO3UHU OETOHA MoTy4yuia cyiabdaTHas U cyabdoamtoMruHaT-
Hasi KOpPO3Hsl.

O4eBUHO, YTO B pEaTbHBIX YCIOBHUSIX IKCILUTyaTallui HA OETOHHBIE KOHCTPYKIIHH
OJTHOBPEMEHHO BO3JICHCTBYIOT Pa3IMYHbBIC arpeCCHBHBIC ()aKTOPHI, BHI3BIBAIOIINE, B
Pa3IUYHON CTETIEHH, KOPPO3HUIO BCEX YKa3aHHBIX BUAOB. Kak mpaBuiio, Hanbosee uH-
TEHCHUBHO HUJIyT MPOIIECCHI, BhI3bIBatonue kKopposuio || Buga. YcraHosieHo, 4To B 3a-
BHCHMOCTHU OT COCTaBa M CTPYKTYpPhl OETOHA, BU/Ia KOHCTPYKIIHMM, XapaKkTepa U BeJu-
YUHBI pa00YuX HArpy30K M YCJIOBUM SKCIUTyaTallid OCHOBHOE pa3pyliaroniee Jei-
CTBHME Ha OETOH OKa3bIBAIOT CYIbpammudas KOppo3us, KOpPpOo3Uus 6blyeiauu8anuem,
0OUWEKUCTOMHASL KOPPO3US, BKIIUAS U YNeKUCIOMHYIO; MACHE3UAIbHASL KOPPO3USL,
KOppO3Us 3a cuem Nnoococa U KpUCMALIU3ayuu couetl, OUuoio2uyecKas KOppo3usl,
MHO2OKPAmMHoe nonepemMeHHoe 3aMopaxcueanue u ommauanue 600bl 8 nopax vemo-
Ha, KOppo3us noo Oelicmeuem Op2aHudeckux coeOuHeHull, ycaoka u Habyxanue iye-
MEHMHO20 KaAMHS NPU USMEHEHUU GIIANCHOCIU, XUMUUECKOe 8030eUCmEUe pasiudHbIX
azpeccusHbIX 2a308;, PasluiHble MeXaHuyecKue 030elUcmsus (ucmuparoujee oeticmeaue
08UICYWelCsl 800bL, WIAMA U M.N.); OCMOMUYecKoe 0dgeHue Ha NIeHKU 2eJlell.
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1.3.4 Knaccudukanus cpej 1o cTerneHn arpecCMBHOI0 BO3/1eiicTBUS

CrerneHb arpecCUBHOIO BO3JIEUCTBHS Ha OCTOHBI U KENE300€TOHHbIE KOHCTPYK-
[IUU ONPEIEISACTCS 01 HCUOKUX CPed — HATMYNEM U KOHIICHTpAIMe arpecCUBHBIX
areHToB, TEMIIEPATYPO, BEJIMYMHOMN HAIMOpa WIIM CKOPOCTHIO ABUKEHUS KUJIKOCTH Y
MOBEPXHOCTH KOHCTPYKIIMU M 3aBUCUT OT IJIOTHOCTU OETOHA; 0/ 2a308bIX Cpeo —
BUJIOM U KOHIICHTpAIMEH Ta30B, pACTBOPUMOCTBIO UX B BOJIE, BIAXKHOCTHIO U TEMIIE-
paTypoil cpenbl; 011 meepovix mes (COJU, a3PO30JIU, MBUTH) — AUCIIEPCHOCTHIO, pac-
TBOPUMOCTBIO B BOJIE, BIAKHOCTBIO OKPY>KAIOIIEH CpEe/Ibl.

[To moka3zaTtemnto OGETOHBI YCIOBHO JACNATCA HAa TPU BHJA, XapaKTEPU3YIOIIHECS
BOJIOCOJIEP)KAaHUEM OETOHHOW CMECH IpPHU 3aTBOPEHHMH, MapKoW OETOHa MO BOJOHE-
MIPOHHUIIAEMOCTA M BOJONOTJOIIEHHEM OeroHa Mo Macce. CTeneHb arpecCHBHOIO
BO3JICHCTBHS KUAKUX CPEJl 3aBUCUT OT KOHLIEHTpPAUU BOJOPOAHBIX MOHOB pH, co-
Jiep>)KaHue CBOOOIHOM YTJIEKHUCIOTHI, MAarHE3HAIBHBIX COJIEH, €IKUX IIEI0YEH, CYIThb-
¢daroB. C noHmwxkeHueM 3HaueHue pH creneHb arpecCUBHOTO BO3JIEUCTBHS CPEJbl HA
0etoH Bo3pacTaeT. JKuJK1e arpecCUBHBIE CPEbl, COAEpKAIINE YITIEKUCIOTY, aKTHB-
HO B3aMMOJEHCTBYIOT C LIEMEHTHBIM O€TOHOM, paspymas ero. OIHaKO arpeccus-
HOCTb 3THUX CPEJl 3aBUCUT OT KOHLIEHTPALUU YIJIEKUCIOTHI U )KECTKOCTH BOJIBI.

Azpeccugnvimu 2azamu SBISAIOTCS: KUACIOPOJ, BOJAHBIE Mapbl, YIVIEKUCIBIA ras,
aMMUaK, CEpHUCTBIN aHTUJIPUJ, CEPOBOJOPOJ, OKUCIBI a30Ta, XJIOP, XJIOPUCTBIA BO-
JI0poJl, PTOPUCTHIN BOJIOPOA. B 3aBucHMMOCTH OT BUJa U KOHLUEHTpPALMU ra30B ra3o-
BO3/YIIHBIC CPEJIbI YCIOBHO nensarcs Ha 4 rpynnsl: A, B, C, /] (tabmmma 1).

Tabnuna 1 — Knaccudukanus ra3oBO3IyITHBIX CPeT

HopMaTHBHAs KOHIEHTPAIMS Ta3a (MI/M°) B Cpejie TPyIIIbI
I'a3 N B C T
CO, Jo 2000 Cspire 2000 - -
SO; (cepuncteiid T0 0.5 0,5 - 10 10 - 200 Chbimme 200
aQHTUJIPUN)

HF Jlo 0,05 0,05-5 5-10 Capire 10
(cepoifiopoﬂ) JT0 0,01 0,01-5 5- 100 Crbie 100
Oxuch azora Ho 0,1 0,1-5 5-25 Csrie 25
Cl, Jo 0,1 0,1 mo 1 1-5 Caplle 5
HCI Jlo 0,05 0,05-5 5-10 Capire 10

VYka3aHHbIE arpecCUBHBIE Ta3bl — KUCIIbIE, U MIPU PACTBOPEHUH UX B BOJE 00pa3y-
10TCSI KUCJIOTHI. CTENeHb arpecCUBHOCTH PACTBOPOB, KaK U CaMHUX T'a30B, BO3PACTAET
oT rpynmnsl A g0 rpymmsl JI, T.e. 10 Mepe MOBBIIEHUSI KOHLIEHTPALUU PACTBOPEHHBIX
ra30B MCIBITHIBAIOT BO3JACHCTBUE Ta30BO3AYIIHBIX cpell mpu Temreparype a0 +50°C.
IIpu moBbieHnn Temneparypsl 10 +70°C cTeneHb arpecCUBHOTO BO3IEUCTBUSA Cpe-
JIbl YBEITUYMBAETCS MMPUMEPHO Ha OAHY CTyneHb. [lo oTHOcUTENnbHON BlaxkHOCTH W
BCE Ta30BO3/IYIIHbIE CPEAbl OTHOCATCS K OJTHOM M3 3-X 30H: CyXOM — C OTHOCHUTEIb-
Hoit W<60%; HOpMmanbHOU — 61-75%; u BiaaxkHou — O6ojee 75%. I1o pacTBOpuMOCTH
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TBEPJbIC CPE/bl ACIATCS Ha MaJopacTBOpUMbIC (MEHEe 2 T/) W XOPOIIO PpacTBOPHU-
Mble (Oomee 2 1/1).

OO6sacTb MPUMEHEHUSI PA3IMYHBIX CTPOUTETHHBIX KOHCTPYKIIMH B 3aBUCUMOCTH
OT 30HBI BJIAJKHOCTH, TPYNIIbI arPECCUBHOCTU W CTEMEHHU BO3JICUCTBUSA Ia30BO3IyLI-
HBIX Cpejl OmpejeeHa TEXHUYECKUMU HOpMaTUBHO-TIpaBoBbiMM akTamu (THIIA)
Pecnybnuku benapychs.

B 3aBrcruMOCTH OT TITyOMHBI pa3pylleHus: O€TOHA MTPU KOPPO3UH pa3IMyaroT ciiado-,
CpellHEe- U CWJIbHOArPECCUBHBIE CPEJIbI, a TAKKE HEArpeCCUBHBIE Cpeibl (Tadmuia 2).

Tabmuma 2 — Jlomyctumas rinyouHa (cMm) paspymienust 6etoHa 3a 50 jget
DKCIUTyaTaIuH

Koncrpyknuu
CrerneHpb arpeCCUBHOCTHU BOJIbI HIIU CPEJIBI
XKene300eTOHHBIe OeTOHHBIC
HearpeccuBnas 1 2
CnaboarpeccuBHas 1-2 2-4
CpennearpeccuBHas 2-4 4-6
CuiibHOArpeccuBHas oonee 4 Ooiee 6

B OonbiMHCTBE Clly4aeB Ha CTPOUTEIbHBIE KOHCTPYKIIUU JIEHCTBYET MHOTO(a3-
Has cpena. Hanmpumep, Bo3ayiiiHas cpejia MPOMBIIIIEHHBIX MPEANPUITHIA COAEPKUT B
CBOEM COCTaBE€ B3BEIICHHYIO JKUJKOCTHYIO (pa3y B BHJI€ TyMaHa M TBEPAYIO B BHJIC
TIBLIH.

1.3.5 Iloazemuasn (MoYBeHHAs) KOPPO3UsA 0€TOHA H KeJie300eTOHa

Ha arpeccuBHOCTH TpyHTa IO OTHOIIEHUIO K OETOHY M >KEJIE300€TOHY BIIUSIOT
HECKOJIbKO (haKTOPOB.

1) Bnasicnocmo epynma. I'pyHT TIOApA3IEIsAeTCs HA CyXOW, HOPMAJbHBIA U BIIAX-
HbI. CyXO#l TPYHT BCTPEUYAETCS PEAKO M ONACHOCTU HE MpeacTaBisieT. HopManbHbIN
Y BJIQKHBIN TPYHT CIIOCOOCTBYET YBJIAXXHEHUIO OETOHA U KeJIe300€TOHA, MOSBICHUIO
B HEM KaMWUIIPHOW BJIATM M PACTBOPEHUIO aKTHBHBIX COCTABJISIFOIIUX TPYHTA C TO-
CJICIYIONTUM B3aUMOJICCTBHUEM C COCTABIISFOIIMMH [IEMEHTHOTO KaMHSI.

2) Azpeccusnocms zpynmossix 600 (npexae scero ux pH).

a) 03&pHbIe TpyHTOBBIC BOBI (PH=6,5-7,4) — HU3Kast KOPPO3UOHHAS AKTHBHOCTH;

0) peunbie TpyHTOBBIC BOABI (PH = 6-8,2) — cpenHss KOPpPO3MOHHAS arpecCUB-
HOCTB;

B) IpsI3HBIE peUHbIe, O0JIOTHBIE, 3arPS3HEHHBIC TPYHTOBBIC BOJIbI MPOMBIIIIJICHHBIX
npeanpuaTHii u ropoaoB (pH = 6-8,2) — BeICOKast arpecCUBHOCTh TPYHTA.

3) Ilepuoouunocmov noovémoe zpynmoevix 600. Ilpu nogbéme (OIMyCKaHHH)
TPYHTOBBIX BOJI CO3/IAFOTCS YCIIOBHSI BRIMBIBAHUS KOMIIOHCHTOB M3 IIEMEHTHOTO KaM-
HS CO BCEMH BBITCKAIONUMHU TOCIICCTBUSIMH: TTOBBIIIICHUEM MOPHUCTOCTH OETOHa,
HelTpanuzanueil 0eToHa, KOppo3uell apMaTypbl U pacTpeCKMBaHHEM OETOHA BJIOJIb
apMaTyphl.

4) Hanuuue punvmpauuu 2pynmoswix 600 uepe3 Oenon.

5) Conesoit (munepanozuueckuii) cocmae zpynma. IIpexe BCero 3To BEIMYHHA
KOHIICHTPAIIU MOHOB S0.% u CI, KOTOpBIE, TTonagas B OCTOH, HAYMHAIOT B3aHMO-
JIEHCTBOBATH C COCTABJISIFOIIUMU IIEMEHTHOTO KaMHsl. B 3aBHCHMOCTH OT TUIOTHOCTH
O6etoHa comepxanue cyiabdaroB ot 0,5 1o 15 r/Kr nemaeT rpyHT CpelnHe- U BBICOKO-
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arpecCUBHBIM TI0 OTHOIIEHUIO K OETOHY. XJIOPHIIbI ONACHBI TIPU KOHIIEHTpAIusix 00-
aee 0,75 r/kr.

6) Iloozemnan Koppo3us 6emona MOMCEm OCAOHCHAMBbCA INEKMPOKOPPO3UCH.
Braxxupiii 0€TOH IMJI0X0, HO BCE-TAKU IMPOBOJUT TOK, MOATOMY YTEUKH TOKa WM
OJIy>KIatoIIMi TOK MOKET MoNajaTh B apMaTypy kelne300eToHa. ApMarypa HaunHaET
paboTaTh Kak 3a3eMJIMTEINb, HIKHSS YacTh apMaTypbl CTAHOBUTCSI aHOJOM M PacTBO-
psiercs (okucnsiercs) mo 3akoHy Dapajnes. YcuiaeHHas KOPPO3Hsl apMaTypbl HUKHEN
YaCcTH 3/aHMs MPUBOAUT K MOTEPE HECYIIEH CIOCOOHOCTH (DyHIaMEHTa, 3TaHHE OCe-
JAET, PACTPECKUBAETCS U PACCHIIIACTCS.

s mpenoTBpamieHus 3JIEKTPOKOPPO3UM HEJb3sl MCIOJIb30BaTh 3AKJIAIHBIE AJIe-
MEHTBI U 3JIEMEHTBI apMaTypbl B KauecTBE OOpaTHOTO MPOBOJIa MPHU CBApKe. DIICK-
TPOKOPPO3USL 4aCTO BO3HUKAET TaM, IJI€ MPUMEHSAETCS MOCTOSHHBIM TOK, B TAKHX
CIyJasx HEOOXOIMMO MpeAoTBpaIiaTh BO3MOXKHBIC yTeUkH Toka. [lpm omacHoOCTH
AIEKTPOKOPPO3UHN TMPUMEHsIETCI OETOH € MOBBIIEHHOW TUIOTHOCTHIO. Henb3si BBO-
IUTH B OETOH 100aBKH THIIA UHTMOMTOPOB KOPPO3UHU, KOTOPHIE MOHMKAIOT COIpPO-
TUBJICHHE O€TOHA, 3alpelaeTcs JO0MyCcKaTh OOJUMB O€TOHA DJEKTPOJIUTAMU. 3alTUT-
HBII CIIOH MOJT apMaTypoil T0JKEH ObITh He MeHee 20 MM.

1.3.6 IIpu4UHBI KOPPO3UHU

beron mMeeT KanmwUIIPHO-TIOPUCTYIO CTPYKTYPY U TOJBEPKEH HAMOOJbIIEMY
BO3JICIICTBUIO arPECCUBHBIX CPEJ B CPABHEHUH C IPYTUMU MAaTepHUATIAMM.

B tabnuue 3 npuBeacHBI MPU3HAKU, IPUYUHBI U CTETIEHb OMACHOCTH KOPPO3UU
OeToHa M >KeNe300€TOHA B 3aBUCHUMOCTH OT BHJa KOPPO3HMOHHOTO MOBPEKICHUS, a

TaKXe€ MEpPHI MO 3alTUTE OT KOPPO3UH.

Tab6numa 3 — [Ipu3HaKy, IPUYUHBI H CTEIICHb OITACHOCTH KOPPO3UU OCTOHA
U Kene300eToHa

Bun CreneHn OacHOCTH
KOPPO3HOHHOTO [TpusHaku Koppo3un KOPPO3HOHHOTO Mepbl 3a1UThI
TIOBPEXKICHUS HIOBPEXKCHUS
1 2 3 4
B 3aBucumoctu ot rityou-  |3ameHa
1. MonposHas [esmymenre noBepxHOCTH, HBI JIECTPYKLIMK OETOHA M |pa3pyLIEHHBIX
;[éc p st HaJIM4YKEe Ha TIOBEPXHOCTH MaCCHUBHOCTH KOHCTPYKIIUH |CIIOEB O€TOHA
66T2§)a OeTOHA CETKH TPEILVH, CHIDKEHME HECYILIEH CIIo-  |HOBBIM JJOOpOKa-
TIOJTHOE pa3pyIIECHHE. COOHOCTH KOHCTPYKIIMM  [4ECTBEHHBIM
BILIOTH JIO OOpYILIEHUSI. OETOHOM.
YBenuueHue 00bEMa HapyKHBIX
2. Kopposust o P VY nanenue npoyk-
c10€B OeToHa ¢ 00pazoBaHUEM CHKeHne ceyeHus
OeToHa B arpec- TOB KOPPO3HUHU U
o . |PBIXJIOrO CJI0s1, HE UMEIOILIETO KOHCTPYKLIMH, KOPPO3Hs
CHBHOM ra30BOi BOCCTAHOBJIEHHE

cpene (OKCUIbI
Cepbl, a30Ta)

po4HOCTH. YETKas rpaHua
MEKAY NOBPEXIEHHBIM U HETIO-
BPEXKIEHHBIM CII0eM OETOHa.

U [IOJIHOE pa3pylLIeHUE
CTaJIbHOM apMaTyphl.

CEUEHHUS CTAILHOM
apMarypbl U OeToHa.

YBenuuenne o0bEMa Hapy>KHbBIX

clo€B OeToHa ¢ 00pa3oBaHUEM VY nanenve npoyk-
3. Koppozust p CHmxeHue ceueHus ! POZIYK
PBIXJIOTO CJI0s1, HE UMEFOIIIETO TOB KOPPO3UH U
OeToHa . KOHCTPYKIIMH, KOPPO3Us
npoyHocTH. UETKast TpaHuIa BOCCTaHOBJICHHE
B pacTBOpax N U MIOJTHOE pa3pylIeHUe .
MEXKIY MOBPEKIEHHBIM o CEUYEHHUSI CTATLHOM
KHCIIOT CTaTLHOM apMaTypebl.

1 HETIOBPEKIEHHBIM CII0EM
6erona. Kopposus apmatypsl

apMaTypbl 1 OeTOHa.
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[Tpogomxenne Tabausl 3

1 2 3 4
OOpazoBaHME CETKU TPELIHH, OT-
JIeJIeHNe KYCKOB PacTBOPHOH 4acTH
a [Ipouecc pa3BuBaercs
OeToHa U 3EPEH 3aMOTHUTETIS. N .
4. BHyTpeHHSIS BO BCEM 00BEMe OeToHa, | BricymmBanue
B ornenbHbIX citydasx MosiBiIeHUE
KOPPO3HS YTO BBI3BIBACT CUIILHOE OeroHa WM 3aMeHa
- Ha IMOBEPXHOCTH Karlellb BI3KOTO .
OeroHa (*) CHIDKEHHE HECYILEH CMO-  |KOHCTPYKIIMH.
reJis CUIMKATOB ILEJIOYHbIX MeTal-
COOHOCTH KOHCTPYKLIMU
JI0B, 00pa30BaBIINXCS B PE3yIbTa-
TEe KOPPO3HMOHHOIO ITpoLiecca.
Hanmuume Ha moBepxHOCTH kene30- |OnacHa CHIKeHHEM pabo-
9 Boccranosnenue
OETOHHOM KOHCTPYKIIUY IISITEH YEero Ce4eHus apMaTypHbIX
. 9 CEYEHHUS apMaTyphbl
PrKaBYMHBL, 00pa30BaHUE TPEIIMH |CTEPKHEH, MoTepel cLen- -
5. Kopposust . NPUBApKON apMma-
. B/I0JIb apMATYPHBIX CTEP)KHEH. JIEHUs1 apMaTypel ¢ 6eTo- .
CTaJIbHOM . TYPHBIX CTEPXKHEH,
[prunHOt KOPPO3UK apMaTypbl  |HOM, CHJIbHBIM CHIDKEHHEM
apMarypbl . BOCCTaHOBJICHHE
SBJIAETCS KapOOHM3ALMS 3AlUTHO- [HECYILEH CIOCOOHOCTH JKe- SALTHOTO G0t
TO CJIOSl WJTH TIPOHUKAHUE B OCTOH  |11€300€TOHHBIX KOHCTPYK- SeToma
COJIeH XJIOPUJIOB. LM BIUIOTH J10 OOPYLIEHMS. '
Hanmrime Ha moBEepXHOCTH JKere30- Y nanenue ucrod-
6. DnekTpo- OETOHHOM KOHCTPYKIIUH IISITEH BeicTpoe cHikeHue HMKA TOKa, K-
KOPPO3HS PrKaBYMHBI, 00pa30BaHUE TPEIIMH |CEYCHHUS apMaTYPHBIX TpHYECKast U305
CTaJIbHOM B/I0JIb aPMATYPHBIX CTEpP)KHEH. CTEprKHEH BIUIOTh 1151, 3aMeHa I0-
apMarypsl OOpbIB apMaTypbl, KOHIIBI CTEPXK- |10 0OpbIBa BPEXKIEHHOMN apMa-
Hell OCTpbIe. TYpbl HAa HOBYIO
. V nanenue npo-
YBemueHne 00bEMa HapyKHOTO
7. buonoru- Pa3pyiieHue HapyXHBIX ~ |TyKTOB KOPPO3UH,
CJIOSI IITYKAaTypKU WM OETOHa, ;
YecKasi Koppo3ust CJIOEB LITYKAaTYpKU 00paloTKa OoroLu-
o0pa3oBaHUE Ha TOBEPXHOCTU
HITYKaTypKH u OeToHa, yTpara JlaMH, BOCCTaHOB-
PBIXJIOrO HE UMEIOIIIEr0 MPOYHOCTH
u 6eroHa (Topa- A JIEKOPaTUBHBIX KAaYeCTB JIEHHE YTPauyeHHOI'O
CII0s1, '3MEHEHHME IBeTa (TEMHOCE-
*KeHHe rpudamn) o e . KOHCTPYKLIMU CJI0s1 C IPMEHEHU-
PbIii, YEPHBIHM, KOPUUHEBBIN).
€M OHOIHI0B
YBenuueHue 00bEMa HapyKHOTO
8. buonoru- p VY nanenne
YecKast KOpPOsH, | LY KATYPKH HIM betona, Pa3pymienne HapyHOTO a3pYILICHHOTO
PPO3HL, 00pa3oBaHue HA TOBEPXHOCTH P R4 . [p®P
BbI3BaHHAs cJ10s1 6ETOHA PH BBICOKOM |CJI051, 3aMeHa ero
PBIXJIOrO HE HMEIOIIEro MPOYHOCTH
THOHOBBIMH KOHIICHTPAIIMU CEPOBOJIO- (TUIOTHBIM OETOHOM,
cios. [Ipouece pazBuBaercs
OaKTepUAMU . N . pozia co CKOPOCTBIO HAaHECEHUE MOKPbI-
TIOCJIOIHO € YETKOM TpaHuIIel .
B CEPOBOIOPO- 1o 1 cM B rog. THI W30JTUPYIOIIETO
. MEXTy 3I0pOBBIM
HOM1 cpene " THIIA.
Y IOBPEXIEHHBIM OETOHOM.

[Tpumeuanue: (*) BHyTpeHHsIs KOPpO3Usl OETOHA BbI3BaHA B3aMOJIEHCTBHEM PEAKIIMOHHOCIIOCOOHOTO
KpEeMHe3¢Ma 3aII0IHUTENS CO HIEI0YaMH LIEMEHTA, 100aBOK, COJIEH U3 OKPY KAIOILEH CPEBbL.

1.3.7 Koppo3usi apmMaTypbl B 6eTOHe

CrnemyeT OTMETUTDH SIBJICHUE 3alIMTHOTO JIEUCTBUS OETOHA MO OTHOIIEHUIO K ap-
Marype, KOTOPOE BBIPAXKaeTcsi B CIIOCOOHOCTU IIEMEHTHOIO KaMHsI MacCHUBHPOBATH
CTaJlb.

OTCcyTCTBHE KOPPO3WHU CTAIM B KeJIe300€TOHE OOBACHSIETCSA €€ MacCCUBHOCTHIO B
ieJI04HoM cpene. Ecnu ke moBepXHOCTh apMaTyphbl OCTAETCA aKTUBHOM (MJIM MacCH-
BUPYETCS] YACTUYHO) MPU M3TOTOBJIEHUU KOHCTPYKIUU (JINOO B TpOIIECce €€ IKCILTY-
aTaiuu), To OyJeT UMETh MECTO KOPPO3US apMaTyphl.
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J{nst coxpaHeHus TAaCCUBHOTO COCTOSIHUS apMaTypHOU CTallv B ’KeNe300€TOHE He-
00X0JIUM €€ TIOCTOSTHHBIN KOHTAKT C MMOPOBOM JKHJIKOCTHIO, UMEIOIIECH BBICOKYIO IIIe-
JIOYHOCTh. B 00BIYHOM IMJIOTHOM O€TOHE HOPMAIBHOTO TBEPACHUS, IPUTOTOBICHHOM
Ha MNOPTIAHALEMEHTE, CYIIECTBYET 3HAUYUTENBbHBIM 3amac TUAPOKCHAA KaIbLWs,
00€eCIeunBaOIIEro MeaounHyto cpeay. OgHako, eciii HEMEHT COIEPKUT OINpEeIICH-
HbI€ aKTUBHbBIE TUPABINYECKHE JOOABKH, TO 3HAYUTEIbHAS YaCTh THAPOKCHU]IA KaJTb-
AT MOKET UMH CBSI3BIBAETCS. ITO CBS3BIBAHWE WHTEHCU(DHUIMPYETCS TPU TEIIIOBOU
00paboTKe OETOHA, YTO MPUBOAUT K CYIIECTBEHHOMY CHUKEHHUIO MICJIOYHOCTH MOPO-
BOU KUJIKOCTH.

B cBsi3u ¢ 3TUM, clieayeT OTMETHUTh, YTO TOTO CYIIECTBYIOT OETOHBI, KOTOPHIE, CAMH
1o cebe, He MOT'YT 00€CIEUUTh COXPAHHOCTh apMaTyphl MO0 PACCMOTPEHHOMY MEXaHM3-
My, TaK KaK MUMEIOT NMOHMKEHHOE 3HAYEHHE IIEIOYHOCTH MOpPOBOU KHMIKOCTH. K HuUM
OTHOCSTCSI IIEMEHTHBIE WJIM CHJIMKATHBIC OETOHBI aBTOKJIABHOTO TBEPCHUS, OCTOHBI Ha
TUIICOIIEMEHTHO-TYIIIOJIAHOBOM BsKyIIeM. COXpaHHOCTh apMarypbl B TaKuX OETOHaxX
oOecreynBaceTCsl HAHECEHUEM Ha apMaTypy CHEIMATbHBIX 3alUTHBIX MOKPBITUM: Iie-
MEHTHO-OUTYMHBIX, IIEMEHTHO-TIOJIUCTUPOJIbHBIX, IEMEHTHO-TATEKCHBIX U JP.

1.4 Koppo3usi KAMEHHBbIX 1 KepaMU41eCKHX MaTepHaJI0B

OU3NKO-XUMUYECKHUE CBOMCTBAa MPUPOJHBIX KAMEHHBIX MaTEpPUAIIOB OIPEIEIIs-
IOTCSI CBOMCTBAMM TOPHBIX MOPOJ (M3BEPKEHHBIX, OCAIOYHBIX U META(POPUUECKUX),
13 KOTOPBIX OHU ITOJIYy4YEHBI.

N3BepxeHHbIE KPUCTAIINYECKUE U CTEKJIOBUIHO-aMOP(HbBIE TTOPOJIbI UMEIOT XO-
POLIYI0 KHUCIIOCTOMKOCTb, JOCTATOYHYI0 CTOMKOCTH K JIEMCTBUIO LIEIIOYEH, a TAKKE
BBICOKYIO MOPO30CTOMKOCTh. OHU IIMPOKO MPUMEHSIOTCSI B CTPOUTENBCTBE 30aHUN U
COOPY’KE€HUI, B OCOOEHHOCTH NPHU yCTPOMCTBE (YHAAMEHTOB, CTEH, MEPEKPBHITHI U
OPYTUX KOHCTPYKIIHIA.

OcanouHbie MOPOABI TAKKE MIUPOKO MCIOIB3YIOTCS B CTPOUTEIIBCTBE, HO OHU HE
OTJIMYAIOTCS BBICOKOW KOPPO3MOHHON CTOMKOCTHIO (KpOME IMECKa W TpaBHsi, COXpa-
HUBIIIMX CBOMCTBA MEPBUYHBIX MOPOJ U 00IaIAIOIINX BHICOKOU KUCIOTOCTOWKOCTHIO
1 IOCTaTOYHOMU IIEI0YECTOMKOCTHIO).

N3 metamopduuecknx mopos HauOoyiee paclpOCTPAHEHBI B CTPOUTENILCTBE TIEC-
YaHUKU, KBApUUTHl 1 MpaMop. OHM 00J1aJal0T IPUMEPHO TAKUMH K€ XUMUYECKUMHU
CBOMCTBaMM, Kak U T€ MOPOJbI, U3 KOTOPBIX OHHM OOpazoBanuch. Koppo3uoHHas
CTOMKOCTh MECYaHUKOB 3aBUCHUT IJIaBHBIM 00pa3oM OT XapakTepa IPUPOJHOTrO Iie-
MEHTA, CBA3bIBAIOILETO MECYAHBIM, B OCHOBHOM, KBapLEBBIM CKEJIET 3TOr0 MaTrepuala
(HampuMep, U3BECTKOBBIC MECYAHUKH — KUCIOTOCTOMKH M JOCTATOYHO IIEI0YECTOM-
KH, a JKEJIE3UCThIE IECYAHUKHU BBICOKOW KOPPO3UOHHOW CTOMKOCTBIO HE OTINYAIOTCS).

Mopo30CTOMKOCTD, BOJOCTOMKOCTh M YCTOWYHUBOCTh K JAEHCTBUIO COJIEBBIX pac-
TBOPOB y MECYAHUKOB 3aBUCHUT OT UX MOPUCTOCTH U MPUPOJIbI IEMEHTUPYIOIIUX BeE-
mectB. [Ipu depenoBaHnM CMaudMBaHHS W BBICBIXAHUS CTOMKOCTH IECUAHUKOB IIPU
3aMEep3aHUM 3aMETHO CHHUXKAETCS, OCOOEHHO, €CJIM B HUX MPUCYTCTBYIOT TJIMHUCTHIC
MIPUMECH.

Keapyumul (pa3HOBUIHOCTh MECYAHWKOB) COCTOSIT U3 3€PEH KBaplla, CLIEMEHTH-
POBaHHBIX KPEMHUCTBHIM LIEMEHTOM WJIK 0€3 IeMeHTaIuu (KpUCTALTNYECKUE KBaPIH-
ThI) — 00JIaAAI0T BEICOKOM KHUCIOTOCTOMKOCTHIO M CTOUKOCTHIO K JIEHCTBHUIO MIETOYCH.
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Mpamop — pa3HOBUJIHOCTh M3BECTHAKOB M J0JOMUTOB C¢ 3epHamu CaCOjz unum
MgCO3CaCOs3, CKperuieHHBIX HEMOCPEICTBEHHBIM CIEIJIEHUEeM KpucTtaioB. OH
MIUPOKO MPUMEHSETCA B BHUJIE€ MOJUPOBAHHBIX TUIUT, OJIOKOB, TUIMTKU U Jp. B Kaue-
CTBE OOJMIIOBOYHO—JEKOPATUBHOTO Matepuana. OJHaKo MpaMop, OCOOEHHO Ha He-
MOJIMPOBAHHBIX MOBEPXHOCTSIX, HE 00J1a/1aeT BHICOKOM KOPPO3HMOHHON CTOMKOCTBIO U
paspyliaeTcs, eCii B BO3IyXe UMEIOTCs cepHHUcThIe ra3sl (SO,, SO3).

Cunuxkamuwviii Kupnud u opyaue cunuxkamusie uzoenus. CUIMKATHBIM KAPIUY U3-
TOTOBJISICTCS M3 CMECH KBapIIEBOTO Iecka, cojeprkamiero He MeHee 90% SiO,, u
obicTporacsieiics u3Bect. [locie aBTokIaBHONH 00paOOTKH M3BECTH U KpEeMHE3eMa
MecKa KUPIUY OTBEPICBAET, MPEBPAIIasCh B THAPOCHIMKAT KaJBITUS 10 PEAKITUH:

Ca(OH)z + SlOz—) CﬁOSlOzHZO

[IpucyTcTBHEe B CHJIMKATHOM KHUPIHMYE OKCUJA Kajblusi (M3BECTH) JENAET €ro
KOPPO3MOHHO HECTOMKHUM JIa)Ke MPOTHUB CJIA0BIX BOJHBIX PACTBOPOB MUHEPAIbHBIX U
OpraHUYEeCKUX KUCIOT (0OCOOCHHO MPH MOBBIIICHHON BIKHOCTH). CUITMKATHBIN KUP-
A4 HEJb3s SKCILTyaTUPOBATh U MPU MOBBIIICHHBIX TeMiieparypax T.K. mpu 600°C u
0oJiee B HEM 3HAUUTEJIBHO PACIIUPSIETCS OKCUJT KPEMHHUS, UTO MPUBOAUT K pazpyliie-
HUIO KUPIIHYA.

KpoMe cunmkaTHOro Kupnuya, B CTPOMTEIBCTBE HIUPOKO MPUMEHSIOTCS JIPyTUe
CUJIMKATHBIC U3JICNIUSI — CTEHOBBIC OJIOKH, OOJIMIIOBOYHBIE TUIUTHI, CTyTIeHH U Jip. He-
CMOTpPSI Ha OCOOCHHOCTH TEXHOJIOTMU MPOU3BOJICTBA OTMEIbHBIX U3JCIUA U Pa3HYIO
UX MPOYHOCTh, (PUBHKO-XUMHUYECKUE U KOPPO3UOHHBIE CBOMCTBA ATUX MaTEepUATIOB
TaKHe e, KaK y 0OBIYHOTO CHJIMKATHOTO KUpIUYa.

Kepamuueckue mamepuanvl. BonbIIMHCTBO KEPAMUUECKUX MaT€pUaIoB, OCOOCH-
HO IJIOTHBIE, UMEIOT XOPOIIYI0 KOPPO3UOHHYIO CTOMKOCTh K KUCJIOTaM U yJIOBJIETBO-
PUTENBHYIO — K pacTBopoM mienoueid. OaHaKo OOBIKHOBEHHBIM TJIMHSHBIA KUPIINY,
COCTOSIIIMI B OCHOBHOM M3 KPEMHE3€Ma U TJIMHO3€Ma, HE CTOEK NMPOTHUB IECHUCTBUS
BOJIHBIX PAacTBOPOB WIEJIOUYEH, a TAKKE PACTBOPOB MHHEPAIBHBIX MU OPTaHUYECKUX
KHCJIOT, 00pa3yroIIMX ¢ TIIMHO3EMOM JIETKOPACTBOPUMBIE, BBIMBIBAEMbIE COJIH.

EcTecTBeHHO, UTO HE3aBUCUMO OT XUMUUYECKHUX MPOLIECCOB, YBIAKHEHUE KUPIUYa
caMo 1o cede CHMUXKAET €ro MPOYHOCTh U MOPO30CTOMKOCTh. [loaTOMY XUMHUecKas U
(dbuznyeckas KOppo3us MopaxkaeT MPEXKIe BCEro MecTa, MOJIBEPKEHHBIE CUCTeMaTH-
YECKOMY YBJIAXHEHUIO: PYHIAMEHTHI, CTEHBI BIQXKHBIX TOMEILIEHUM.

Kepamuueckue miauTku Oyarogapsi BBICOKOMY COJIEPKAHUIO aTIOMUHOCUIMKATOB
CTOMKM K JCHCTBHUIO OOJIBIIIMHCTBA OPTaHUYECKUX M MHUHEPAIbHBIX KHUCIOT (Kpome
MJ1aBUKOBOM). X yCTOWYMBOCTH K IEUCTBUIO PACTBOPOB IIE€TIOUEH 3aBUCUT OT COCTa-
Ba U MJIOTHOCTH TIJIUTKH.

2 MEPBI 110 3AIIIUTE BETOHA OT KOPPO3UH

CymiecTByeT psiji METOJIOB OOPBHOBI C KOppPO3UeH, OJJHU METOIbI OOPHObI HAUMHA-
IOTCS ellleé Ha HAa4YaJlbHOM JTarie MPUrOTOBJICHUS OCTOHHOM CMecCH, Jpyrue MeETOIbl
HAIpaBJIEHbl Ha YHUYTOKEHUE NMPUYMH U MOCHeACTBHM kopposuu. K mpumepy, Ha
CTaJMM M3rOTOBJIEHUS OETOHHOW CMECH, B Hee J00aBJSIOT UHTUOUTOPHI U Pl APY-
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rux 100aBOK, OJarogapsi KOTOPHIM B MECT€ KOHTaKTa apMaTyphbl U 0€TOHA CO3/1aeTCs
TOHKUHM CJIOW OKCHUJHOM TUIEHKM, 3AIUINAIOIIMKA OT PXKABJICHUIO. Takxke MpHU HU3ro-
TOBJICHUU K€J1€300€TOHHBIX KOHCTPYKIIUU CIIEyEeT MPOBOAUTH apMUPOBAHUE B 3aBU-
CUMOCTH OT COCTaBa O€TOHHOW CMECH, TaK KaK IPU HECOOTBETCTBUHU COCTaBa OETOHA
Y apMaTypbl MOXET BOSHUKHYTh KOPPO3HUSI.

KpoMe OCHOBHBIX METOAOB 3allUThl apMaTypbl U CaMOro OETOHA CYIIECTBYIOT
BTOPUYHBIE METOJbI 3AIIMTHI, 3TO HAHECEHHE OMPEACIICHHBIX 3alllUTHBIX COCTAaBOB
JUTSI TIPONTUTHIBAHUST TTIOBEPXHOCTH OeToHa. KaXKplii W3 CyIIEeCTBYIOMUX METOIOB HE
oOecreynBaeT MOJHOW 3alIUThl U MOATOMY 3alllUTa JIOJDKHA ObITh KOMIUJIEKCHOM, TO
€CTh COYETAIOIIEH Cpa3y BCE BUAbI U METOIbI 3AIIUTHI.

Takum oOpazoM, /ISl 3alUThl OETOHA U MOBBIIICHUS €T0 TOJITOBEYHOCTH CIIEAYET
IPUMEHSTH U IEPBUYHYIO, U BTOPUYHYIO 3aIIUTY.

K meTtomam mepBUYHOM 3aIMTHl OTHOCUTCS BBEACHHUE PA3TMYHBIX MOIUDUIIAPY-
folux 100aBoK. OHM MOTYT OBITH IUIACTU(UIIMPYIONIUE, CTAOMIN3UPYIOIIKE, BOJIO-
VACPKUBAIOIINE, a TAaKXKE PETyJIHPYIOIIME CXBaTbiBAaHUE OETOHHBIX CMeECceH, HX
IJIOTHOCTh, HOPUCTOCTD H T. .

K MeTtonam BTOpUYHOM 3alllUThl OTHOCHUTCSI HAHECEHHE PA3JIMYHBIX 3alUTHBIX
ITOKPBITUH.

* Buoyuonvie mamepuanbl — YHUUTOXKAIOT U TOAABISAIOT TPUOKOBBIE 00pa3oBa-
HUS Ha OCTOHHBIX KOHCTPYKUHUSX. [IpyHIIMN neicTBUS 3aKiIt0YaeTcsl B IPOHUKHOBE-
HUM XMMHYECKHM aKTUBHBIX DJIEMEHTOB B CTPYKTYpy O€TOHA, W 3alOJIHEHUU HMH
MHUKPOTPEILIMH U TOP.

* Okxneeunvle NOKpblmMuUsa — TPUMEHSIIOTCS] TIPU BO3JCHCTBUM KUIKUX cpend (K
puMepy, eciiu 0eTOHHAs cBasl MOATAIUIMBAETCS MOA3EMHBIMU BOJIJaMH), B TPYHTAX, a
TaKXe B KQUeCTBE HEMPOHUIIAEMOT0 TIO/ICIIOS B OOJIMIIOBOYHBIX MOKPBITUSIX. ITO MO-
ryT ObITh pyJNOHBI HepTeOUTyMa, MOJIUAITUIICHOBAS TUIEHKA, MOJIMU300YTUIICHOBBIC
MJIACTUHBI U T. T1.

» Ynnomuawwue nponumku — npuaaoT 6€TOHY BBICOKHE TUAPO(YOOHBIE CBOMA-
CTBa, PE3KO MOBBIMIAIOT BOJOHETPOHUIIAEMOCTh U CHUKAIOT BOAOMOTJIONICHUE MaTe-
puana. binaromapst 3TumM CBOKMCTBaM HMX IPUMEHSIOT B YCIOBHUSIX MOBBIIIEHHON BJIaX-
HOCTU U B MECTax, TJie€ MPUCYTCTBYET HEOOXOIUMOCTh OOECIEUEHUsI CIeIUaIbHbIX
CaHUTAPHO-TUTUEHUYECKUX TPEOOBAHMIA.

» Jlakokpacounsle nokpeimus (aKpujioOBbI€, CUIMKATHBIC, MOIUPUIIUPOBAHHbBIC
CUJIMKOHOM, STIOKCUJHBIE U T.JI.) — 00pa3ytoT atMoc(hepOoCTONKYIO, MPOYHYIO U J0JI-
roBeUHyI 3anuty. Hampumep, akpuiioBble Matepuaibl NPEAOTBPAILAIOT pa3pyllie-
HUE, CO3/1aBasi MOJIMMEPHYIO IIeHKY. Ele ogHuM mimrocoM mogo0HOro MeToa 00ph-
OBl C KOPPO3UH SABJISIETCS 3alMTA MOBEPXHOCTU OT IPUOKOB U MUKPOOPTAaHU3MOB TIPU
YCJIOBUY BBEJICHUS B PEIENTYPY KPACKH COOTBETCTBYIOIIUX OMOI00aBOK.

 Jlakokpacounvle macmuyHnbvle ROKPbIMUA — UCTIOJIB3YIOTCS MPU BO3ACHCTBUU
KUJIKUX CPell, a TaKXKe MPHU HEMOCPEJICTBEHHOM KOHTaKTe OETOHA C TBEPJION arpec-
CHUBHOM CpEIOM.

AHTUKOPPO3UNHBIE MMOKPHITHUSI MOKHO TPUMEHSIThH Be3/Ie, IIe CYIIECTBYET MO100-
Hasi HEOOXOIMMOCTH 7151 OeToHa. KOHCTPYKITMU U3 ATUX MaTepUaIoB BCTPEYAIOTCS B
Mmojiax ¥ CTeHaX JKWIbIX MTOMEIeHUH, GyHIaMEHTe, Tapa)KHbIX KOMIUIEKCax, OpaHke-
pesix, TEIUINIIAX, OYUCTHBIX COOPYKEHHSX, KOJJIEKTOpax. Takke mpu BHIOOPE 3aluT-
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HBIX CPEJICTB CJIEIyeT YYUTHIBATH OCOOCHHOCTH BO3ACUCTBUS CPE/IbI, BO3MOXKHOE (Pu-
3MYECKOE U XMMHUYECKOE BO3/ICHCTBHE HA OCTOHHBIC M YKEIE300€TOHHBIE CTPOUTETh-
HbIC KOHCTPYKIIHH.

Mepsl o 60pr6e ¢ koppo3sueit 6etona Il Buaa (cynbdarnoit u cynbdaanomMuHar-
HOI) — CTPOruil KOHTPOJIb Ka4eCTBa ChIPhs IS MPOU3BOACTBA OETOHHBIX U *kKeye300e-
TOHHBIX KOHCTPYKUHMH (LleMeHTa, A00aBOK Jjisi OETOHOB M PAacTBOPOB, COJEPKaHUs
Cynb(haToB U XJIOPHUJIOB B BOJIE, MPUMEHSIEMOM JIJIs 3aTBOPEHUSI OETOHHON CMECH).

Pucynok 5 — Komnnekcnaa 3aujuma 6emona om Koppo3uu

ITPAKTUYECKAS YACTb

1. Texnnka 6€30NMaACHOCTH

[Ipu BBINOJIHEHNHU JTAOOPATOPHON PAOOTHI CTYJIEHT JTOJKEH YMETh MPAaBUIILHO 00-
pamarbesi ¢ XUMUIECKOW MOCY10#, COOII0IaTh 0COOYI0 OCTOPOKHOCTh MPH PadoTe C
AIEKTPOOOOPYI0BAHUEM, Ta30BBIMU TOPEJIKAaMH, €IKUMHU BEUIECTBAMHU, PACTBOPAMU
3JIEKTPOJIUTOB, 3HATH MEPHI MEPBOM MEAUIIMHCKOW MTOMOIIIH.

Pabora co crexiasinHoil mocyaoil. OCHOBHBIM TPaBMUPYIOHUIUM (PaKTOPOM MpPH
paboTe CO CTEKJIIHHOM XMMHUYECKOM MOCyJI0il SIBISIOTCS OCTpPblEe OCKOJKH CTEKIa,
CIIOCOOHBIE BbI3BaTh MOpPE3bl Tena padoTatomiero. [1o 3Toil npuynHe ciexyer cobto-
JaTh 0COOYIO0 OCTOPOKHOCTh IIPH UCHOJIb30BaHUM Takoil mocyasl. Eciu sxe Bo BpeMs
paboThl CTEKIIIHHAS 11OCYJ1a BCE TaKu pa30miiach, TO HEOOXOIUMO MPEAIPUHSATD Clie-
IYIOIINE MEPHI.

Ilepsas nomoww. 1lpn nmope3ax pykK WIM JIPYrUX YACTEH TElaa CTEKJIOM CIIEIyeT
YAQIUTh U3 PaHbl MEJIKUE OCKOJIKHM, TIOCIIE Yero MPOMBITh €€ 2%-M pacTBOPOM Mep-
MaHraHaTa Kajiusi WU ATWIOBBIM CIUPTOM (WUJM APYTMM aHTUCENTUKOM), CMa3aThb
Kpasi paHbl HOJIHOM HACTOIKOM 1 3a0uHTOBaTh. HU B KOEM cityyae HEe MPOMBIBATH IO-
pe3 Bonoii! [Ipy nonagaHuy OCKOJIKOB CTEKJIA B IJ1a3a U B CIIy4asiX TSYKEJIbIX PaHEHUN
(0cobeHHO sipu TTope3ax apTepHil) MOciae OKa3aHus MEPBOM MOMOIINA HEMEIJIEHHO BhI-
3BaTh Bpaya.

[Ipu yoopke pabouero Mecta OCKOJIKM pa3OUTOM MOCYAbl BO U30€KaHUE TTOPE30B
HEJIb3sl COOUPATh TOJILIMU PYKaMH, HY’KHO MCIOJIb30BATh IIETKY U COBOK.
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PabGora ¢ 3aekrpoobopynoBanueM. [locTosHHBIN M, 0COOCHHO, MEPEMEHHBIN
ANEKTPUUYECKUN TOK CIOCOOEH BbI3bIBATH PAa3HOOOpPA3HBbIE MOpPAXKEHUs. DIIEKTpUYe-
CKUI TOK, IPOXOJIA Yepe3 KUBOM OpraHu3M, OKa3bIBAE€T TEPMUUYECKOE (0KOTH), dIEK-
TPOXUMUYECKOE (Pa3NoKEHHE KPOBU C HapyUICHHUEM €€ COCTaBa) U OMOJIOTMYECKOe
BO3JeHCTBUE. YenoBeK OIIYIIAeT OCTOSHHBIN JIEKTPUUECKUM TOK, UMEIOLIUNA CUITY
5-7 MA, nepemennbiii — 0,5-1,5 MA. TlosTomy npu paboTe ¢ IAESKTPUIECKUM TOKOM
HE0OXO0IUMO COOIOAATh BCE MEPHI MPEAOCTOPOKHOCTH. KaTteropuyuecku 3ampeniaeT-
Cs1 KacaThCsl pyKaMU 4acTH 3JIEKTPONPUOOPOB, HAXOASIIUECS 11O HAaNpsKeHUeM. J1Jis
MPEIOTBPALIEHUS AJIEKTPOTPABMAaTU3Ma TPUMEHSETCS JIEKTPUUECKAsT U30JSALUSA OT-
KPBITBIX TOKOBEAYIIMX YacTel MpUOOpOB, 3alUTHOE 3a3€MJICHHE, 3aHyJICHUE, 3a-
IIATHOE OTKJIFOUEHUE U T.JI.

llepsas nomoww. 1lpn mopakeHUU SIEKTPUUECKUM TOKOM CIIETYET HEMEIJICHHO
BBIKJTIIOYUTh TOK PYOMJIIBHHKOM WM NEpepyOUTh MPOBOJ. 3aTeM CJIEIyeT OTIEIHUThH
MOCTPAJABIIETrO OT JIEKTPUUECKOTO MPUOOpa UK MPOBOJIA, YTO HYKHO JIeJaTh B pe-
3MHOBBIX IEpYaTKax WM MPU NOMOIIU CYXOW BEPEBKHM (CyXOH WIEPCTSHON TKaHM).
Bpatb noctpanapiiero He0OX0UMO HE 3a TEJIO, a 32 OJICHKY.

Ecnu nocTpagaBmimnii HaXOIWUTCS B CO3HAHUHM, UMEET YCTOMYMBOE JIBIXaHHE W
IIyJIbC, €TO CIEAYET YJIOKUTh, PACCTETHYTh OJEKIY, CTECHSAIOLLYIO IbIXaHUE, CO31aTh
MIPUTOK CBEXKETO BO3AYyXa, PACTEPETh U COTPETh TEJIO U 00ECTICUUTh MOJIHBINA MOKOM.

Ecnu moctpamaBmnil MOTEPsI CO3HAHNUE U IBIIIUT PEIKO, CYAOPOKHO, CO BCXIIU-
MbIBAHUEM, a JbIXaHUE TTOCTETICHHO YXY/IIAETCs WM MPEKpaIiaeTcs, TO He0OX0AUMO
HEMEJICHHO BbI3BAaTh Bpayua U JI0 €ro MPUOBITUS JeiaTh UCKYCCTBEHHOE JbIXaHHUE U
HEMpsIMOM Maccaxk cepaua. JJs 3Toro moctpajaBIIero 0CBOOOXKIAIOT OT CTECHSIO-
el JAbIXaHUE OJECXK/bI, YAAISIOT W30 PTa MOCTOPOHHUE MPEAMETHI, €CIIM POT CTHUC-
HYT, PACKPBIBAIOT €T0, BBIIBUHYB HUKHIOIO YEIIOCTh HJIM OCTOPOXKHO pa3ikaB 3yObl
JOIIEYKOM, METAINTMYECKAM ITPEIMETOM.

Bo Bcex ciydasix mopa)keHUs JIEKTPUYECKHUM TOKOM HEOO0XOIUMO 00s13aTeIhHO
BBI3BIBATH Bpaua — HE3aBUCHUMO OT COCTOSIHUSI TOCTPAJABIIETO.

PaGora ¢ rasoBpiMu ropejkamu. ['a3 oOpasyer ¢ BO3IyXOM B3pBIBOOIMACHBIC
cmecu. [loaTroMy mpu MCHOJIB30BaHUU MNPUPOJHOIO raza HEOOXOAMMO COOJIIOIATH
MaKCUMaJIbHYIO OCTOPOXHOCTh. [lepen HadasioM pabOThl ¢ Ta30BBIMH TOpEIKaMU
HEOOXOJIMMO O3HAKOMHTBLCA C MHCTPYKIMEH MO MUX dKCIUTyaranuu. Bo uzbexanue
O’KOTa HEeJb3sl KacaThCsl pyKaMH HarpeThiX MPOOUPOK, BEPXHEHW 4acTUM ra3oBOM ToO-
PETKH.

Ilepsas nomoww. Ilpu oxorax JErko CTEMEHU TSKECTH HEOOXOAMMO Ha Topa-
KEHHOE MECTO HaJIOKHUTh MOBSA3KY, CMOUYCHHYIO 2% pacTBOpa NepMaHraHaTa KaJusl.
IIpu okorax cpellHel CTEeNEeHU TSKECTH Ha MOPAKEHHOE MECTO HAKJIaJbIBAETCS CTE-
pusibHas moBsizka. [locTpamaBuiero Hy>kHO CpOYHO JOCTaBUTh B MEIMIIMHCKOE y4dpe-
KJICHHUE.

[Ipu oTpaBIeHNN ra30M MMOCTPAIABIIEMY HYKHO 00€CTICUUTh CBEKUM BO3/YX.

PaGora ¢ 3s1ekTpoHarpeBatejJibHbIMUA Npuoopamu. [Ipy MCHONB30BAHUM DJIEK-
TpOHArpeBaTeIbHbIX MPUOOPOB HEOOXOIUMO COOIIOJaTh MaKCUMaIbHYIO OCTOPOXK-
HocTh. [lepen Havamom pabOTHl C HUMH HEOOXOAMMO O3HAKOMHTHCS C WHCTPYKIIHEH
M0 UX JKCIUTyaTanuu. Bo uzbexanne TepMUUYECKOTO 0XKOTa HEeJb3sl KacaThCs pyKaMu
HarpeBaTeNIbHbIX AJEMEHTOB 3JIEKTPUUECKOM TUIUTKH.
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Ilepeas nomoww. Ilpn oxorax JeTKoM CTENEHU TSHKECTH HEOOXOIMMO Ha MOpayKeH-
HOE MECTO HAJIOKHTh MOBS3KY, CMOUYEHHYIO 2% pacTBopa nepmaHraHara kamus. [Ipu
0KOrax CpeJHEW CTENEHH TSHKECTH Ha MOPAKEHHOE MECTO HAKIJIAJbIBAETCS CTEPUIIbHAS
noBsi3ka. [locTpaiaBiiero Hy>kHO CPOYHO JOCTABUTH B METMLIMHCKOE YUPEKICHHUE.

Cepnas kucjora. [Ipencrapnser onacHOCTh, TaK KaK BbI3bIBACT CHUJIbHBIC XUMHU-
YECKUE 0XKOTHU U IPU BHEIIHEM BO3JEHCTBUM, U MPU NONaJaHUN BOBHYTPb.

Ilepsas nomows. 1lpu nonasaHum KUCIOTHI HA KOKY MECTO MOPAXKEHUSI HEME-
JIEHHO IPOMBITh OOJIBIIMM KOJIMYECTBOM BOABI, MPOJOKUTEIBHOCT OOMBIBaHMS
10-15 munyT. 3aTeM nopaxkeHHOEe MecTo 00padoTaTh 2%-HbIM PacTBOPOM MHUTHEBOMN
coasl. B cinywae mopaxeHus rina3 — oOMIbHOE NPOMBIBAaHME BOJOW B TEUCHHE
10-15 munyt. Ilpu nomagaHuu KUCIOTHI BOBHYTPh — OOWJIBHOE NMHTHE, BBI3BIBATH
pBOTY. OOpaTUTHCS 32 MOMOILBIO B MEJUIIMHCKOE YUPEXKICHHE.

I'uapokcuabl HaTpusa U kaaus. [Ipu nonaganuy Ha KOXy, CIM3UCTBIE 000IOUKH
1, 0COOEHHO, B I'J1a3a BO3ZHUKAIOT CUJIbHBIE XUMHUECKHUE OKOTH.

Ilepsas nomoww. Ilpu nonagaHuKu Ha KOXKY PacTBOPOB IIEJIOYM MECTO MOpaxe-
HUSl HEMEJUIEHHO MPOMBITh OOJBIIUM KOJMYECTBOM BOJIbI B TeueHue 10-15 MuHYT.
3areM Ha MOPAKEHHOE MECTO MOJIOKUTh NMPUMOUYKY 2%-HOTO pacTBOpa YKCYCHOMU
kucnoThl. [Ipu monaganuu pacTBOPOB B TJla3a — HEMEAJIEHHOE MHTEHCUBHOE MTPOMBI-
BaHHME BOJIOM B TEYEHHE IJIUTEIBLHOTO BPEMEHH, 3aT€M, B 00S3aTE€IbHOM MOPSJIKE,
0OpaTUTBHCA 32 MOMOUIBIO B MEAUIIMHCKOE YUPEKICHHE.

CoJin MHOTHX METAJIJIOB 00JIaJal0T OOIIETOKCUYECKUM JEMCTBUEM U CIIOCOOHBI
nopa)xxaThb pa3INYHbIE OPraHbl YEIOBEYECKOTO OpraH1u3Ma.

Ilepsas nomoww. Ilpu nonafganuy Ha KOy BOJHBIX paCTBOPOB COJIEH METAJIOB
CJIEyeT HEMEMJIEHHO MPOMBITh MOPAKEHHOE MECTO OOJIBLIIMM KOJUYECTBOM BOJIBI.
[Ipu monananuu pacTBOPOB COJIEH BOBHYTPb CJEIYET BBI3BATh PBOTY M 3aTeM oOpa-
TUTBHCS 3@ IOMOUIBIO B MEIULIMHCKOE YUPEKICHUE.

2 IABOPATOPHAS PABOTA

Heab padoThl: n3yueHUE OCHOB (PU3UKO-XUMHUECKHX MPOLIECCOB KOPPO3UHU MU-
HEPAJIBHBIX CTPOUTEIBLHBIX MAaTEPUATIOB.

B kaudectBe 00pa3oB B JJAOOPATOPHBIX OMBITAX MOTYT OBITh MCHOJB30BaHbI Cle-
JYIOIIHEe MaTepuaibl: KEPAaMUYECKUM W CHJIMKATHBIA KUPIUY, TMPUPOJHBIC KaMHH,
MeJl, MpaMop, 00pa3lbl ra30CHIMKATHBIX OJOKOB, acOSCTOIIEMEHTHBIX TPYyO W JIH-
CTOB, OETOHBI HA IIEMEHTHOM BSDKYIIIEM H JIp.

OmnbiT Nel

U3YYEHUE AI'PECCUBHOI'O BO3JIEMCTBUSI PA3BABJIEHHBIX
HEOPTAHUYECKHUX U OPTAHMYECKUX KHUCJIIOT HA MHUHEPAJIb-
HBIE MATEPHUAJIBI

H3zeecmno, umo okcudvl yenepooa, azoma, cepvl U 0p. 6X005IM 8 COCMA8 NPOOYK-
MO8 20penUs pa3iuyHbIX 61008 monausa. Peazupys ¢ ammocgepnou énazoii onu 06-
paszyrom coomeemcmsyouue KUCIomol, KOMopbvle 8bINA0aom 6 6Uoe «KUCIOMHbIX
0021cOel» HA NOBEPXHOCHb DA3NTUYHLIX MAMEPUANO8, Bbl3blEAsl A2PeCcCUBHOE KOPPO-
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3UOHHOE 8030elicmeue, KOmopoe NpossIsaemcs meMm CulbHee, uem Oojee pacmeopu-
Mbl 8 800€ 00pazyrouuecs Couu.

1. Ilomectute B mpoOUpKYy (WM B XUMHUECKUN CTakaH) HEOOJbIIONW oOpaserr
Mpamopa.

2. lo6aBbte 5 M 0,1M pactBopa cepHoit kucinorsl H,SO4 (MMMHUTAIINS «KHCTOT-
HOTO JOX5»), KOTOpasi IpeBpalaeT KapOoHAT Kalbllisid B PACTBOPUMBINA THUIICOBBIM
KaMEHb:

CaCO; + H,S0, + H,O — CaS0O, ¢2H,0 + CO,

3. 3anumuTe cBOM HaAOMIOJAEHUS W ypaBHeHHE peakiuu. OOBSICHUTE, MOYEMY
HAOII0TaeMBIil TIPOIIECC XMMHUYECKONH KOPPO3UU YCUJIMBAETCS KOppo3uen Qusmue-
CKOM, YUUTBIBas, YTO 0Opa3yIOMIMICS THIIC yBeInIrBaeTcs B oobeme Ha 10-15%.

4. TToBTOpUTE OMBIT C MPAMOPOM, UCITOJIb3YsI B KAYECTBE arpeCCUBHON CPEIbl:

— pasbagiieHnyto coisiHyto kucioty (HCI);

— pasbagiieHHyto a3oTHyto kuciory (HNO3);

— pa30aByieHHY10 yKcycHyIo kuciaoty (CH3COOHR);

— npyrue pa30aBlIeHHbIC OPraHMYECKHE KUCIOTHI 10 33JaHHIO MPENOo1aBaTes.

3amumuTe cBOM HaAOMIOAeHNS (MHTEHCUBHOCTh U CKOPOCTH MPOIecca B KaXKIOM
Clly4yae) U ypaBHEHUE PEAKIIUU.

Cnenaiite BbIBOJ, Kakasi U3 pa30aBIEHHBIX KUCIOT B KAYECTBE «KHUCIOTHOTO J0-
KD IBIIsIETCsI 00Jiee arpecCUBHON CpeIoN Juisl Mpamopa.

OnbIT Ne2

N3YYEHUE NPOLECCOB KOPPO3UUN CTPOUTEJIBHBIX
MATEPHAJIOB IO JEMCTBUEM MUHEPAJIBHBIX YIOBPEHUM
N COJIEBBIX AHTU®PU30B

Oueguono, umo nonadaHue KUCIOM 8 CMPOUMETbHbIe MAMepPUaibl Bbl3bl8aem
obpazosanue coomeemcmayiowux conaeti. OOHaxo, coau camu no cebe mMocym si6-
JIAMbCS 4ACMbIO KOPPO3UOHHOU CPeOdbl 8 MeCmax uUx NPOMbLULIEHHO20 NPOU3B00CMEd,
CKIAOUPOBAHUSL UIU NPUMEHEHUSl, HANpumep 8 Kaiecmee MUHEPAIbHbIX VOOoOpeHull
UNU CONeBbIX AHMUDPU308.

Cynbdar ammonuns (NH4),SO4 npou3BoauTcss B OOJBIIMX KOJIUYECTBAX TaK Kak
SIBJISICTCS] XOPOIIIUM M IIIMPOKO HCITOJIB3yeMbIM a30THBIM ynoOpenuem. [Ipu nmosbiie-
HAW TEMIIepaTypbl BO3MOXKHO €r0 B3aMMOJCHUCTBHE C THAPOKCHIOM KaJbIHs
Ca(OH),, BXOASIIUM B COCTaB CTPOUTEIBHBIX MATEPHAJIOB 110 CXEME:

(NH4)2804 + Ca(OH)Z —t> CaSO4 .ZHZO + 2NH3 T

1. ITomectute B npoOupky 2-3 Mukpommarens cyibpara ammorus (NH;),SO4 u
n06aBbTe 5 MJI HackIieHHOTO pacTBopa Ca(OH)s.

2. AKKypaTHO HarpeiTe coAep>KuMoe MpoOUpPKH B MIIAMEHU TOPENKHU (MU HA BO-
AsiHOU OaHe), oTMevasi MPOUCXOAAIIUE B HEM M3MEHEHHU. 3alulIuTe ypaBHEHHUE pe-
akuuu ¥ ceou HaOmoaenus. (OIIbIT ITPOBOJAUWTH B BBITSIDKHOM HIKA®DY!).

3. Cnenaiite BBIBOA, K KAaKUM TIOCJIEACTBUAM MOXET MPUBECTH OOpa3oBaHME
JAHHBIX NPOAYKTOB peakuuu. KakoBbl IPUYHUHBI BO3MOKHOI'O KOPPO3HOHHOIO pas-
PYILIEHHUS CTPOUTENIbHBIX MaTepUajIoB B 3TOM ciyyae?
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OmnbiT Ne3

KOPPO3MS IOJ JEMCTBHEM MATHE3UAJBHBIX IPUPOJIHBIX
BO/J

IIpupoonsie 60061 Mocym coodepaicams OONbUIOE KOTUUECTBO PACMBOPEHHBIX CO-
Jetl mazuus (cyrohamos u xaopuoos). 3HauumenbHoe coOepHCcanue IMux conell xXa-
PAKMEPHO OJisL MHO2UX 2PYHMOBbIX 800, A Makice 0l MOPCKOU 800bl, KOMOPAs, 516-
JIIeMCs AKMUBHOU KOPPO3UOHHOU Cpedol OJisl OOIbUUHCINGA MUHEPATIbHBIX CIPOU-
MeNbHbIX Mamepuaax.

llpakmuueckas Hepacmeopumocms 00pazyOUe20css 0CHOBHO20 NPOOYKMA PeakK-
yuu maenesuanvHou kopposuu — euopokcuoa maenus Mg(OH), npusooum x momy,
ymo 1100as pacmeopumas 8 600e COlb MA2HUSL Npu Oelicmeuu Ha Mamepuaivl co-
oeporcawue 2uopoxcuo karvyus Ca(OH), (nanpumep, 6emonsl, CUTUKAMHBIU KUPNUY
u 0p.) obycrasnusaem ux paspyuieHue no 0OHOMY U MOMY HCe MEXAHUBMY .

MgCl, + Ca(OH), — CaCl, + Mg(OH),

1. ITomecTtuTe B mpoOUpKy HEOOJIBIION 00pa3el] IEMEHTHOTO OETOHA, CUIIMKATHO-
ro Kupnuya (WM Apyroro MaTepuana o 3aJaHuI0 MPEnoJaBaTelis).

2. [Tpu moMomm U3MEPHUTETHHOTO IIMIIMHIPA OTMEPHTE U J00aBbTE B MPOOUPKY C
obpasiom 5 mut 0,5M pactopa xiaopuaa maraus (MgCly).

3. AKKypaTHO Harpeurte coaepK1UmMoe MpoOUpKHU B IUIAMEHU TOpeNKHU (WK Ha BO-
IsiHOW OaHe) oTMevasi MPOUCXOASIIUE B HEW U3MEHEHMUS.

4. Cpenaiite BbIBOJ, I0YEMY IPUBEJICHHAS pEaKLUs BISETCS MPAKTUYECKU He-
o0paTUMO# U KaKoi MeXaHU3M KOPPO3UOHHOIO pa3pyLICHHUs] CTPOUTENIBHBIX MaTEpPH-
aJIOB UMEET MECTO B 3TOM Cllydae.

OnbIT Ned

N3YYEHUE ATPECCUBHOI'O BO3£[EI71CTBI/I$[ PACTBOPOB
HlEJIO‘IEfI HA KEPAMMNYECKHUE MATEPHUAJIbBI

Bonvwuncmeo kepamuueckux mamepuanos noogepearomcsi KOppo3sUOHHOMY pa3-
PYuLeHuio noo Oelcmeauem pacmeopos ueiodel.

1. ITomecTuTe B mpOOUPKY HEOOJIBIION 00pasel] KepaMUYeCKOro KHpIuya Wiu
TUTUTKY (TI0 3aaHU0 MPETOIaBaTesl).

2. [Tpu moMomM N3MEPUTENHHOTO IMIIMHPA OTMEPhTE U 100aBbTE B TPOOUPKY C
obpasiom 5 mit 2M pactBopa ruapokcuaa Hatpus (NaOH).

3. AKKypaTHO Harpeurte coaep’1umMoe NpoOUpPKHU B TUIAMEHU TOpeNKHU (WIK Ha BO-
JSTHOM OaHe) oTMeuast MPOUCXOAIINE B HEH N3MEHEHHSI.

4. CpenaiiTe BbIBOJ, KaKOM MEXaHU3M KOPPO3MOHHOTO pa3pyllIEHUs Kepamuye-
CKHX MaTepHaJloB UMEET MECTO B IIPOBEJICHHOM OIIBITE.

OmnbIT Ne 5
HOJYUYEHUE JUT'NJAPATA CYJIB®ATA KAJIBIIUSA CaSO4 « 2H20
(IMMPOJIYKT CYJIb®ATHOI KOPPO3UU LIEMEHTHOI'O KAMHSI)
Haubonee yacmo 6 npupoouvix u npousso0CmMEeHHbIX CHOYHbIX 800AX NPUCYM-
cmeyrom cynvgamot 6 eude coneii CaSO,, Na,SO, Hanuuue cynvghamos 6 6ooe,
KOHmaxkmupyoweu ¢ 6emoHom Uil sHcene300emoHoOM, NPUBOOUN K NOBLIUEHUIO PAC-
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MBOPUMOCTU UX COCMABHBIX Hacmell, d MaKice 8vi3bleaem 0OMeHHble peakyull, Co-
npogoxcoaowuecs 00pazosanuem Kpucmauiuieckux HpooyKmos. Imo 8wi3vieaem
B03HUKHOBEHUE HANDANCEHUU 8 YeMEeHMHOM KaMHe, NPUBOOSUX K HAPYUEHUIO €20
CmMpyKmypbl, 0epopmayusm, CHUMICEHUIO NPOYHOCMU U PA3PYUEHUIO.

Ilpu oeticmseuu na 6emor 800HbIX pacmaopos ¢ bonvuum codepaicarnuem NaSO,
u K;SO, nacmynaem npeumywecmeeHno euncosas Kopposus, m.K. Oemown paspyuia-
emcs.  8credcmeue Kpucmaiiuzayuu oueuopama cyibpama Kauvyus — 2unca
(CaS042H,0) 6 nopax u kanuniapax yemenmno2o KamHs.

HanecuTe Ha mpenIMeTHOE CTEKIIO OOJBIIYIO KAIUTI0 PacTBOPA XJIOpUIA KAIIbIUS
CaCl,. [TpubaBsTe K HEMY Karutio pactBopa cyibdara HaTpusi Na,SO,. [IpeamerHoe
CTEKJIO TIOMECTHTE Ha Kpail AIEKTPOIUIUTKY U ynapbTe Biary. CHUMHUTE MpeIMeTHOE
CTEKJIO C DJICKTPOIUTUTKU TPY MOMOIIY IIWIIIOB U OCTAaBbTE Ha 3-4 MHH OCTHIBATb.
Paccmotpute momyuennsie kpuctamuibl CaSO,2H,0 noa mukpockonoM. 3apucyiite
(dbopMy MOTYyYEHHBIX KPUCTAIUIOB B paboueil TeTpaau, 3auinTe ypaBHEHHE PeaKIiu
00pa3oBaHuUs JIBYBOJIHOTO THUIICA.

CnenaiiTe BBIBOJ O MOCJIEICTBUIX CYJIb(PATHON KOPPO3UU.

JOITOJIHUTEJIBHBIE OIIBITHI

OnbIT Ne6

MMOJYYEHHUE BOJHOM BBITSI’)KKA MIOPTJIAHALIEMEHTA
U ONPEJEJEHUE EE HOHHOI'O COCTABA

Hacpinbre B mpoOHMpKy HEMHOTO TTOPOIIIKa MopTianAneMenTta (Ha 0,5 cM ot aHa).
Hanelite nucTrimIMpoBaHHYIO BOAY MOYTH J0 BepXa MPOOUPKU M SHEPTUYHO B300JI-
TalTe 0 MOIYyYCHHS OTHOPOAHOU cycneH3uu. Uepe3 3-4 MUHYTBI COIEPKUMOE MPO-
OupKy OTOUIBTPYHTE HA BOPOHKE ¢ OyMakHBIM (GuiabTpoM. [Ipo3paunslii ¢pumbTpaT
pazzenuTe Ha JBe nopuuu. K cogepKumMomMy OJHOW MOPIMU MPUIIEUTE pacTBOP Kap-
OoHaTa HaTpHs, K COAEPKUMOMY ApYrou — 2 Kariau (penondranenHa.

B cocmas nopmnanoyemenma 6xo0sam uemvipe 0CHOBHbIX MUHEPALA.:

o TpéxkanbieBblii cunukar (amr) 3Ca0SiO, (C5S)

* IBYXKaJIbIMEBEIN cunukar (6eaut) 2Ca0SiO, (C,S)

* yeThIpéxkanbuueBbii agroMopeppur (ueaut) 4CaOAl,OsFe,05 (C4AF)

* Tpéxkanpiuensiii amomuHat 3Ca0OAlLO; (C3A).

[Tpu B3auMOIEUCTBUM C BOJOM KaXJO0TO U3 MUHEPAJTIOB MMPOUCXOIAT PEAKIINU:
+ Hgo -
+ Hgo -
+ Hgo -
+ Hgo -

[Ipu B3amMOACHCTBUM alluTa ¢ BOJOM 00pa3yeTcsl CUIbHOE OCHOBAaHHUE — THIAPOK-
CHUJI KaJIbIMs, MOJICKYJIBI KOTOPOTO MPAKTUYECKU HEOOPATUMO JAUCCOLIMUPYIOT B BOJI-
HOM PACTBOPE MO YPABHEHUIO:

Ca(OH), —» Ca”* + 20H"
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Uousr Ca? MoxkHO 00OHAPYXHUTh B (pUIIbTpaTe N0OABICHHEM K HEMY BOJIHOIO pac-
TBOpa KapOoHaTa HaTtpus. IIpu 3ToM HOHBI CO3* cBssbiBatoT nousl Ca' B HEpacCTBO-
PUMBII B BOJIe KapOOHAT KaJIbLUs:

Ca*" + CO;” — CaCO;

MounekysspHoe YypaBHEHHUE:

Ca(OH), + Na,CO3; >

ITomHOE MOHHOE YpaBHEHUE:

—
Honst OH™ npuaator pacTBOpy IIEIOYHON XapakTep, PpeHondTarenH okpalivba-
eTcs B IBET.

OnbIiT Ne7

PA3BPYIIEHUE BETOHA HA OCHOBE INOPTJIAHALUEMEHTA
C ITIOMOIBIO KUCJIOTHBI (onvim evinonusemcs 6 6bimssicHom wKagpy).

ITomecTuTe B mpoOupKy HeOOJbIIONH 00pa3el; 0eToHAa Ha OCHOBE MOPTIAHIIIEMEH-
Ta W HEOOJBIIUMH TMOPIUSIMH MPUICHTE KOHIICHTPUPOBAHHYIO XJIOPOBOJIOPOIHYIO
(COJIIHYI0) KHCIOTY 00BEMOM 2 — 3 MJI, IEpeMEIINBas COIEPKUMOE ITPOOUPKH CTEK-
JISTHHOM Tmanodkoi. J[o0aBbTe MUCTHUIUIMPOBAHHYIO BOAY IMPUMEPHO JO IOJOBHUHBI
00BEMa IIPOOHMPKH U TIepeMeEIIaiiTe.

Copnepxxumoe TPOOUPKU OTPUIBTPYITE HAa BOPOHKE C OYMa)KHbIM (DUIIBTPOM.
duapTpaT pa3aeauTe Ha JBE YACTH.

K onnoi#t wactu dunbTpara gobaseTe okcanat ammonus (NH,;),C,0, (05 obna-
PYIAHCEHUSL UOHOB KANbYUSL).

K apyro#i wactu ¢unsrpara 106aBbste ponanus kanus KSCN (0ns o6napyscenus
uonog scenesa Fe*).

OCHOBHBIMH KOMIIOHEHTaMH 0€TOHA Ha OCHOBE MOPTIAHIIICMEHTA SBJISIOTCS:
Ca(OH), — runpoxcu KapLus;

2Ca0-SiO,'nH,0 — ruapoCcuanKaThl KaJIbIUs;

3Ca0-AL,O5-6H,0 — TpexkanblUUeBLIi THAPOATIOMUHAT;

CaO-Fe,03'mH,0 — ruapodeppuThl KaabIusl.

Hanummre ypaBHEHUS TPOTEKAOMIMX O JEUCTBUEM KUCIOTHI PEAKIIUI:

Ca(OH), + HCI= +

2Ca0-SiO,;nH,O +  HCI = + +
3Ca0-AlL,Os6H,O+ HCI= + +
CaO°Fe203°mHZO + _HCl = + +

PactBOprMBIE TPOAYKTHI KOPPO3UOHHOTO Pa3pyILICHHS B BOJHBIX PACTBOPAX M C-
COLMUPYIOT:

CaC|2 - +
A|C|3 - +
FeC|3 - +

2
« OGHapy*)uTh HOHBI Kanbiwms Ca”", Tepeleamme B pacTBOP, MO>KHO J00ABICHHUEM
K QuIbTpaTy BOJHOTO PacTBOpa OKcajgaTa aMMOHHS.
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IIpu stom nousl C,0,% cBs3biBatoT nonbl Ca’' B HEpPaCcTBOPUMBIN B BOJIE OKcaJiaT
KaJIbIIHS:
Ca*" + C,0,” — CaC,0,,
MonekyasapHOe ypaBHEHHUE:
CaC|2 + (NH4)2C204 - +
[TonHOE MOHHOE YpaBHCHHE:
+ + + - + +

« OGHAPYKUTH MOHBI Kanbimst Fe | neperneme B pacTBop, MOKHO 10GABICHN-
eM K (uipTpaTy BOIHOrO pacTBopa poaanujga kamus. [Ipu stom nonsr SCN™ pearun-
PYIOT C HOHAMH Fe** ¢ obOpazoBanuem poaanuza xenesza (III), umeromero xapakrep-
HYIO KPOBaBO-KPaCHYIO OKPACKY.

Fe®* + SCN™— Fe(SCN)s,

MonekyasapHOe ypaBHEHHUE:

FeCl;+ KSCN —> +
[TomHOE HOHHOE YpaBHEHHE:

+ + + N + +
OnbIT Ne§

OTJIUYME NPUPOJHOI'O I'MIICA OT CTPOUTEJIBHOI'O I'NIICA
ITomecTuTe Ha BOrHYTHIE CTEKIIA HeOoJbIMe mopuuu (o 10 — 15 1) npupogHoro
U CTPOUTENIHLHOTO rurica. K Kaxkmoi u3 HUX NpujaeiTe HEMHOT'O BOJIBI U IIepeMeIIainTe
TaK, 9TOOBI ITOJYYHIIaCh TECTOOOpa3Has Macca. M3 TecTa ckaTaiTe MIapUKH U OCTaBb-
Te MX Ha cTéKIax Ha 15 — 20 MuH. 3aTeM MIapUKH CJIETKa COKMUTE HaJIbIlaMU U OIle-
HUTE UX MIPOYHOCTh. Kak MOXXHO OOBSICHUTH pa3INdKe B MPOUYHOCTH IIAPUKOB?
Hanuimre ypaBHEHHE peaKiyu.

C&SO4‘0,5H20 + _H20 — CaS0O,*2H,0

3 3AJIAHUS 1JISI CAMOCTOSATEJBHOM
PABOTBI U KOHTPOJIBHBIE BOITPOCHI

1. 3anummre ypaBHEHUSI XUMUYECKUX PEAKLIUI, TPOTEKAOIINX MPU B3aUMOIACHCTBUN:

1.1. rugpoxcua KanbIvs U COJISTHON KHCIIOTHI;

1.2. TuapoKcHIa KambIldsd U YKCYCHOUM KUCIIOTHI,

1.3. TuApOKCHA KATBIINS U YTOIBHOW KUCIIOTHI,

1.4, rumpoxcua Kanblys U Cyiabdara MarHus;

1.5. rumpoxcua KanbIys U cyiabdara aTFOMUAHHS;

1.6. ruapokcuaa kanbims u xaopuaa sxenesa (I11);

1.7. rugpoxcuia KanbIus U TIIUIEPUHA;

1.8. ruapokcuaa kambius, okcuaa yriepoza (1V) u Bospr;

1.9. ruapokcuaa kanbims, okcuaa cepsl (V1) u Bobr,

1.10. xapOoHnara kanbIius, okcuaa yriepoaa (1V) u Bozsr;

1.11. xapOoHaTa KaJabIlus U a30THOM KHUCIIOTHI.

[lpuBenuTe TpUMEPBI KOPPO3HOHHOTO Pa3pYIICHUS] MHHEPATIBHBIX CTPOUTEILHBIX
MaTepHUAJIOB, I7Ie BO3MOYKHO MPOTEKaHNE 3aITMCAHHBIX YPaBHEHUM XUMUYECKUX PEaKIIUH.
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2. K KakuM MOCIeaCTBUSIM MOKET MPUBECTH BBICOKAs BPEMEHHAs KECTKOCTh BO-
1Bl 3aTBOpeHUsl OeToHa U kene3o0eToHa? [IpuBenuTte ypaBHEHNE BO3MOYKHOM XUMHU-
YECKOW pEeaKIvH.

3. Bo3MoxkHa M MarHe3uajibHas KOppo3usi OETOHHBIX KOHCTPYKLUUN KOHTaKTH-
PYIOIIUX C TPYHTOBBIMH BOJAAMM C cojepkaHueMm xsopuna maraus 0,02 MOib/Kr.
OTBeT NOATBEPANUTE PACUECTAMH.

4. Bo3MOXxHa 11 MarHe3suajibHas KOppo3usl Kene300€TOHHBIX THAPOTEXHUUECKUX
COOPYKCHUI KOHTAKTUPYIOIINX ¢ MOPCKOW BOJIOHN C COEpKaHUEM Cyih(haTra MarHus
0,15 monb/kr. OTBET MOATBEPIUTE pACUCTAMHU.

5. Kakum 00pa3oM MOXKHO YBEIMYUTH MOPO30CTOMKOCTH KEPAMHUUECKHX CTPOU-
TEJIbHBIX MaTepUaIoB?

6. Kakoit koppo3uoHHBIN TIpoliecc HauboJee BEPOATCH PH MOCTOSTHHOM KOHTaK-
Te OETOHHON KOHCTPYKIIUU C MPOTOYHOMN TUCTUILTUPOBAHHON BOJON?

7. O0bsICHUTE PUYUHY KOPPO3UOHHOIO pa3pyLIEHUs BHYTPEHHEH MMOBEPXHOCTH
IUIOXO TEIUIOM30JUPOBAHHBIX KEPAMMUYECKUX IMEYHBIX TPYO, BEHTUJISILIMOHHBIX KO-
JOJUEB U T.I1., BCJIEACTBUE 00pa30BaHus )KHUJIKOIO KOHACHCATA.

8. Kak BiusieT BIa)KHOCTh OKPYXAIOIIET0 BO3/lyXa Ha KOPPO3ZHMOHHYIO CTOMKOCTb
MUHEPaIbHBIX CTPOUTEIBHBIX MAaTEPUAJIOB IIPH KOHTAKTE C PA3JIMYHBIMU ra3aMu’?

9. [loueMy CUJIMKATHBIM KUPIWY, Fa30CHIIMKATHBIE OJOKH U JPYIH€ CUIIMKATHBIE
MaTepualbl HENb3s HCIIOJIB30BaTh B KOHCTPYKLUAX HArPEBAEMBIX [0 TEMIIEPATyp
600°C u Boimre? Kakoii THIT KOPPO3HH BO3MOKEH B JAHHOM Cliydac?

10. T'uapodobuzarms moOBepXHOCTH (PYHAAMEHTOB M LIOKOJIEH 3[MaHUN U COOPY-
KEHUN CIOCOOCTBYET WJIM MPENATCTBYET KOPPO3UOHHOMY Pa3pyLICHUIO MATEPUAJIOB
13 KOTOPBIX OHU U3rOTOBJIEHBI? OTBET apryMEHTUPYUTE.

11. Kak Bnusier pH koppo3nOHHO# Cpeibl Ha JOJATOBEYHOCTh KEPAMUYECKHX ILJTH-
TOYHBIX U MPUPOJIHBIX KAMEHHBIX MaTEPUAIOB?

4 TECT «®u3uko-XxuMHYeckre 0CHOBBI MPOLIECCOB
KOPPO3UHM MHUHEPAJIbHBIX CTPOUTEIbHBIX MATEPHUATIOB)

1. Ilpu cynsgpammoii Koppo3uu uemeHmHo20 KAMHA U ODemona:

1) pacTBOPSAIOTCS KOMITIOHEHTHI [IEMEHTHOTO KaMHS;

2) 00pa3yroTCs PHIXJIbIC KOMIIOHEHTBI, HE 00JIaJal0IIHe BSUKYIIIMME CBONCTBAMU;

3) BO3HMKAIOT BHYTPEHHUE HANPSLKEHUS, IPOUCXOIUT PACTPECKUBAHUE I[EMCHT-
HOT'O KaMHS,

4) HepacTBOPHMBIE KOMIIOHEHTHI IIEMECHTHOTO KaMHs IPEBPAIalOTCs B PacTBO-
pUMBIC;

5) mpouCXOaUT yBeIuYeHHEe 00bEMa BHOBb 0OpPa3yIOUIUXCS XUMHUYCCKUX COCIH-
HEHUHU.

2. Ilpu yenexucnommuoii Koppo3uu UemMeHmHo20 KAMHA U OemoHa:

1) pacTBOPSIOTCS KOMIIOHEHTHI [IEMEHTHOTO KaMHS;

2) 00pa3yroTCst PBIXJIbIe KOMIIOHEHTHI, HE 00J1aaf0INe BSUKYIIIUMHU CBONCTBAMH;

3) BO3HHMKAIOT BHYTPEHHUE HANPSDKECHHUS, MMPOUCXOIUT PACTPECKUBAHUE IIEMEHT-
HOT'O KaMHS,
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4) HepacTBOPHMBIC KOMIIOHEHTHI IIEMECHTHOIO KaMHs IIPEBPAIalOTCS B PacTBO-
pUMBIE;

5) MpoMCXOTUT yBEITUYCHHE 00bEMa BHOBb OOpPa3yIONIUXCS XUMHUYCCKUX COCIH-
HECHUM.

3. Ilpu mazne3uanvHoil KOppo3uu YeMeHmHo20 KAMHA U OemoHa:

1) pacTBOPSAIOTCS KOMIIOHEHTHI [IEMEHTHOTO KaMHS;

2) 00pa3yroTCsl PHIXJIble KOMIIOHEHTBI, HE 00JIaaloNIye BSOKYIIIMMHA CBOHCTBAMU;

3) BO3HHMKAIOT BHYTPEHHUE HAIPSDKEHHUS, IPOUCXOIUT PACTPECKUBAHUE IIEMCHT-
HOT'O KaMHS,

4) HepacTBOPHMBIC KOMIIOHEHTHI IIEMECHTHOIO KaMHs IIPEBPAIalOTCS B PacTBO-
PUMBIE;

5) mpoMCXOaUT yBeIU4YeHHEe 00bEMa BHOBb 00Pa3yIOIINXCS XMMHUYCCKUX COEIH-
HCHMI;

4. IlIpu cynvghoantomunamuoii Koppo3uu yemMeHmHo20 KAMHA U bemona:

1) pacTBOPSIOTCS KOMITIOHEHTHI [ICMEHTHOTO KaMHS;

2) 00pa3yroTCs PHIXJIbIe KOMIIOHEHTBI, HE 00JIagaloIiye BSOKYIIMMHA CBORCTBAMU;

3) BO3HHMKAIOT BHYTPEHHUE HANPSDKCHUS, MTPOUCXOIUT PACTPECKUBAHUE IIEMEHT-
HOI'O KaMHS,

4) HepaCTBOPHMBIC KOMIIOHCHTBI IIEMEHTHOT'O KaMHSI IIPEBPAIIAIOTCS B PACTBOPUMEIE;

5) mpouCXOaUT yBeIudeHHe 00béMa BHOBb 0OPa3yIOUIUXCS XUMUYCCKUX COCIU-
HEHUM.

5. Ilpn Koppo3nn HeMeHTHOIro0 KaMHsI H 0eTOHA IT01 JeHCTBHEM MHHEPATbHbBIX
yooopenuii:

1) pacTBOPSAIOTCS KOMIIOHEHTHI [IEMEHTHOTO KaMHS;

2) 00pa3yroTCs PHIXJIble KOMIIOHEHTBI, HE 00JIaaloNIye BSOKYIIIMMHA CBOHCTBAMU;

3) BO3HHMKAIOT BHYTPEHHUE HAIPSLKEHUS, IPOUCXOIUT PACTPECKUBAHUE I[EMCHT-
HOT'O KaMHS,

4) HepacTBOPMMEBIC KOMIIOHEHTHI I[IEMECHTHOI'O KaMHs IIPEBPAIAlOTCS B PacTBO-
pUMBIE;

5) mpouCXOaUT yBeIUYeHHEe 00bEMa BHOBb 0OpPa3yIONIUXCS XUMHUYCCKUX COCIH-
HECHUM.

6. Ilpn Koppo3nn HeMeHTHOro KaAMHS H O€TOHA IT0] AeHCTBHEM OPraHHYeCKHX
Kuciaom:

1) pacTBOPSIOTCS KOMIIOHEHTHI [IEMEHTHOTO KaMHS;

2) 00pa3yroTCs PHIXJIbIC KOMIIOHEHTBI, HE 00JIaJaioIIye BSOKYIIMME CBONCTBAMU,

3) BO3HHMKAIOT BHYTPEHHUE HANPSDKCHUS, MTPOUCXOIUT PACTPECKUBAHUE IIEMEHT-
HOTI'O KaMHS,

4) HepacTBOPHMBIE KOMIIOHEHTHI IIEMECHTHOTO KaMHs IPEBPAIalOTCs B PacTBO-
pUMBIE;

5) npoUCXOIUT yBeIMUYeHHEe 00bEMA BHOBb 00pa3yMOIINXCS XUMHUCCKUX COCIH-
HECHUM.

7. Ilpu Koppo3nn neMeHTHOro KaMHs1 H 0€TOHA 104 JeHCTBHEM HEOPIraHHIEeCKHX
Kucaom:

1) pacTBOPAIOTCS KOMIIOHEHTHI LIEMEHTHOTO KaMHSI,

2) 00pa3yroTCs PhIXJible KOMIIOHEHTBI, HE 00JIaal0ie BSOHKYIIIMME CBOMCTBAMM,
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3) BO3HHMKAIOT BHYTPEHHUE HANPSDKCHUS, MIPOUCXOIUT PACTPECKUBAHUE IIEMEHT-
HOT'O KaMH,

4) HepaCTBOPHMBIC KOMIIOHEHTHI IIEMEHTHOTO KaMHsI IPEBPAIAlOTCs B PacTBO-
pUMBIE,

5) NpouCXOaMT yBETUYECHUE 00bEMA BHOBb 00PA3YIOIIMXCS BEIIECTB.

8. Ilpn ¢pusnaeckoii koppoznn (kopposnn I Buial) neMeHTHOro KaMHsI H OeToHA:

1) pacTBOPSIOTCS KOMIIOHCHTBI IEMEHTHOTO KaMHSI;

2) 00pa3yroTCsl PHIXJIbIC KOMIIOHEHTHI, HE 00JIIaf0IINe BSOKYIIUMHI CBONCTBAMU;

3) BO3HHMKAIOT BHYTPEHHUE HAINPSDKCHUS, MIPOUCXOIUT PACTPECKUBAHUE IIEMEHT-
HOT'O KaMH4,

4) IPOUCXOUT BHIMBIBAHHE COCTABJISIOIINX [ICMCHTHOTO KaMHS;

5) mMpoMCXOaUT yBEeIUYCHHE 00bEMa BHOBb OOPA3yIOIINXCS XHMHUYSCKUX COCIIH-
HEHUM.

9. B cocmae cmpoumensnozo cunca:

1) Ha Be MOJICKYJIbI CyJib(aTa KaabIus NpuxoauTcst 0,5 MOJIEeKysIbl KpUCTaIUIN-
3aI[MOHHOM BOJBI;

2) Ha MOJIEKYJy cyJib(haTa KaJIbIUs TPUXOAUTCA 1,5 MOJIEKYJIbI KPUCTAIUIA3AIIH-
OHHOM BOJHI;

3) Ha MoJIeKyJy Cyab(aTa KaablUs IPUXOJAUTCS 2 MOJICKYJIbI KPHCTAILTU3AI[OH-
HOM BOJIBI;

4) Ha JBE MOJICKYJIbI CyJb(haTa KaJblUsA MPUXOAUTCA | MOJIEKyJia KpUCTaIn3a-
LIMOHHOM BOJIBI;

5) HEe COACPKUTCS KPUCTAUTN3AIMOHHON BOJIBI.

10. H36ecmKoe6blii cmpoumenbHulil pacmeop — IMo:

1) pacTBOp CTPOHUTEIHHOIN H3BECTH B BOJIC;

2) CMeCh M3BECTKOBOT'O TE€CTA C MIECKOM;

3) cMech U3BECTHSKA C BOJIOM;

4) cMeCh U3BECTHU-TTYIIOHKH C TICCKOM M BOJIOH;

5) U3BECTKOBOE MOJIOKO.

5 3AJAYN JIAA CAMOCTOSATEJBHOI'O PEHHEHUA

1. Cxonbko (Mi1) comistHOM Kuciotel (0=36,5%, p=1,2 r/mu1) morpebyercst nist
MOJIHOTO pa3pylleHusi oOpas3ia I[eMEeHTHOoro mopomika wmaccoir 40 r cocrasa:
3C30‘Si02255%, 2CaO°Si02=25%, 3C30’A|203Z4%, 4C30’A|203‘F€203:16%?

2. B xaHanM3amoHHBINA KOJUIEKTOP, OMIMOOYHO TIOCTPOCHHBIN M3 CHIIMKATHOTO KHP-
IMYa, MMOMaaaroT MPOMBIILICHHBIC CTOUHbIe BOJIbI, coaepskariue HCI B kommuecte 13 T
Ha |M° BoBL. PaccumTaTh, KAKOE KOIMUECTBO H3BECTH PacTBOPUTCS U3 KUPIIMYHBIX CTEH
KOJUIEKTOPA 3a MECALL €ro AKCIUTyaTalliH, €CIM 3a CYTKH 4yepe3 Hero npoxoaut 100 M
CTOUYHBIX KUCJBIX BOJ, a B peakiuto BcTynaet 40% conepxanieiicss B HUX KUCIOTHI.

3. B kaHanu3anMoOHHBIA KOJUIEKTOP, OIMIMOOYHO MOCTPOEHHBIM U3 CHUIIMKATHOTO
KUpPIKYa, MONaIat0T MPOMBIIIJIEHHBIE CTOYHBIE BOJIbI, COIECPKAIINE a30THYIO KUCIIO-
Ty B koiuuectBe 10 T Ha Im® Bomel. PaccunraTh, Kakoe KOIMYECTBO H3BECTH
(Ca(OH),) pactBOopUTCS U3 KUPHIUYHBIX CTEH KOJJIEKTOpA 3a MECAIL] €ro 3KCILTyaTa-
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LIWH, €CIIU 33 CYTKH depes Hero mpoxoaut 200 M CTOYHBIX KUCIIBIX BOJ, & B PEAKIIHIO
Bctynaetr 50% conaeprkaiieiicss B HUX a30THOM KUCIIOTHI.

4. CocraB MuHepasia acoecta MOKHO BbIpa3uTh Gpopmyioit 3MgSiOzCaSiO; (nmu
B Bujie okcu10B 3MgO+*Ca0+4Si0,). OnpeaennuTs MacCOBYIO OO OKCH/IA KPEMHUS
B acoecre.

5.1lpu o6xure xaomuHoBOM TMHBL (Al;032S10,°2H,0), conmepxkarmeri 12,8%
npumeceit, moimydero 12 T mymmra (3A1,03°2S10;). Onpeaenure Maccy KaoJIUHOBOM
[JIMHBI, HEOOXOIMMOM JI1 JAHHOTO MPOU3BOJICTBA.

6. Onpenenure unctoty (%) npupoauoro rurnca (CaSO42H,0), ecnu npu Harpe-
Banuu 710 120°C oOpasiia muHepana maccoit 20 T morepss Macchl coctaBuia 2,83 T
(mpumecHu He coaepKaT BOAY).

7. qns nmonmyuyenusi uzBectu-nymonku (Ca(OH),) k neraménoir uzsectu (CaO)
no0aBWIIM BOAY, Macca KOTOpoi cocraBisieT 96,4% Macchl MCXOAHOUW M3BecTH. Bo
CKOJIBKO pa3 mMacca MCHOJb30BAaHHOW BOJIbI MPEBBIIIAET MAacCy BOJIbI, KOTOpas HE0O-
XOJIMMa TI0 YPaBHECHHIO PEAKITUH TalleHUs?

8. BorumciuTe 00bEM (M°) YITIEKHCIIOrO ra3a, BBIACIHUBIICTOCS IIPH OOKHIE MPH-
poanoro maruesuta (MgCO3) maccoit 500 T, B koTopoM 11015 (%) kapOoHaTa MarHus
paBHa 84%.

9. Beruncnure Maccy (Kr) U3BEeCTHSKA (071 KapOOHATa KaJIbIHS B HEM COCTaBIISCT
98%) B MCXOHOM IMIMXTe Ui MOdydeHus riauHO3éMucToro rementa (CaOe Al,Oj),
ecii Macca xenesucroro ookcura Al,Oz°nH,0 B muxrte Obu1a paBHa 1250 xr, a Mac-
coBas J0Jd oKkcuaa aaroMuHus B 6okcure 40,8%.

PEKOMEHAYEMAS JIMTEPATYPA

1. MocksuH, B.M. Kopposus 6erona / B.M. MockBuH. — M.: Ctpoiuznat, 1953. —
384 c.

2. babymkun, B.W. ®uznko-xumMudeckue mporecchl Koppo3uu OeToHa U Kejae30-
o6etona / B.W. babymikun. — M.:Crpoiiuzaar, 1968. — 188 c.

3. Uexos, A.Il. Kopposuonnas croiikocts Matepuanon / A.Il. Yexos. — Jlnenpo-
netpock: [Ipominb, 1980. — 190 c.

4. Hukutun, H.K. Xumus B pecraBpanuu: cnpas.mocooue / M.K. Hukurtun,
E.I1. MeapnukoBa. — JI.: Xumus, 1990. — 304 c.

5. Parunos, B.b. Xumus B crpoutensctBe / B.b. Patunos, ®.M. UBanoB. — M.:
Crponnsaar, 1969. — 198 c.

6. UsnmueB, A.A. PecraBpanuoHHble cTpoutenbHbie padbotel / A.A. HBnues,
A.A. Kanpirun. — M.: IIpodpO6pU3aat, 2001. — 272 c.

7. ®péccenb, @. PeMOHT BIaXHBIX U MOBPEXKAECHHBIX COJSIMU CTPOUTEIBHBIX CO-
opyxenuii / @. @péccenb. — M.: OO0 «IDzitaT-mMenuar, 2006. — 320 c.

8. bpok, T. EBporelickoe pyKOBOJACTBO MO JIAKOKPACOYHBIM MaTepuajaM U IMo-
kpbiTusiM / T. Bpok, M. I'poteknayc, I1. Mumike. — niep. ¢ auri. nox pea. JIL.H. Mai-
JISKOBcKoTO. — M.: IIbitaT-Menuna, 2004. — 548 c.

9. Usnues A.A., Kansrua A.A., PectaBpaninuoHHBIE CTPOUTEIBHBIE pa0OTHL. — M.:
[TpopO6pU3aaT, 2001.— 272 c.

34



COILEPKAHHUE

TEOPETHUUYECKASA HACTD ..o 3
|23 2101 (535 0% (SRR 3
1 TeopeTnyeckre OCHOBBI MPOIIECCOB KOPPO3UU MUHEPATBHBIX MATEPUATIOB......... 5
1.1 Knaccudukaryss MUHEPATBHBIX MATCPHUATIOB .....ceeivveresrrreessresssssnnessssesesssnes 5
1.2 Busibl KOppO3MOHHBIX MPOLIECCOB MUHEPATBHBIX MATEPHUAIIOB. .....eeervveerenesns 5
1.2.1 DOUBHUCCKAT KOPPOBHS -.vnveerieeireinreesreesteesseessnessseeseessessnnessnessesssesssesns 6
1.2.2 OUBUKO-XUMUYECKAT KOPPOBH «...vvenvvrernreenreessreesnnessnesannesassneesnneenneens 8
1.2.3 XUMHUECKAST KOPPOSHSL ..eveerereenreesnreesnesaneeasnneessneessneessnessnessnsesssnneessnes 9
1.2.4 BHOJTOTAYECKAST KOPPOBHS +...vveerereenreesnnesaneeasnneessseessnessnnessnessnnessnnesensnes 12
1.3 OcoOeHHOCTH TIPOIIECCOB KOPPO3HH OETOHA M JKETIE300CTOHA .....vvvvvveneeens 14
1.3.1 Koppo3ust 0ETOHA | BUIA........cocviiiiiiiiiiiiec e 14
1.3.2 Koppo3ust 66TOHA [l BHIIA ......cooviiiiiiiiiie i 15
1.3.3 Kopposust 6€TOHA [ BUAQ .......vvvviiiiiiiiiiic e 15
1.3.4 Knaccudukarus cpeji o CTeNeHH arpeCCUBHOTO BO3ICUCTBHA ......... 16
1.3.5 [MoazemHuast (mo4yBeHHAas1) KOPPO3Ust OETOHA U JKEIE300€TOHA .............. 17
(RGO U 0)7 120703 1 0 :40) o) 01037 1 E ST 18
1.3.7 KOppo3ust apMATYPBI B OCTOHE. .....uvvveiirreeesiiireesireesssnesssssesssssnesesssneenns 19
1.4 Koppo3usi KaMEHHBIX M KEPAMHUCCKUX MATEPHATIOB ....vvveerrvreeesrrenesssnenesnsnnns 20
2 MephblI 1O 3aITUTE OETOHA OT KOPPOBHH . eenveerreerieesiressreesseesseesseessneanseesseessesssnesneas 21
[TPAKTUUYECKAS HACTD ....oiiiiiiiie ettt 23
1 TEXHUKA OCB0TIACHOCTH +....uvvveesrreessurreasauseeesssseeesnssessassseessssesesasseessnsseessnsssesssseessnnes 23
2 JTa0OPATOPHAST PAOOTA ... ecvveeurienteeieesireaieeeteesieesseesiseasbeebeesbeesbeeanneanneeneesneesnnesnneas 25
3 3amaHus Ui CaMOCTOSTEIHbHON pabOThI M KOHTPOIBHBIE BOTIPOCHI......vvervveveense 30
I <o O TP TP OPRTURTP 31
5 3amaun ISl CAMOCTOSTEITBHOTO PEITCHHS «vvvevvvvressvreesssreesssnessssssessssseessssseessnneenns 33
PEKOMEHIAYEMAS JIMTEPATYPA ... 34

35



VYyeOHOe n3nanue

Cocmaeumenu:
bacoe Cepeeni Braoumuposuu
Typ Onuna Apkadvesna

METOJUYECKHUE YKA3AHUA
110 TEME:

«KOPPO3USA MUHEPAJIbBHbIX
CTPOUTEJIBHBIX MATEPUAJIOB.
COBPEMEHHBIE METO/IbI
SJAHIUTHI OT KOPPO3UN»

K JIA00PATOPHBIM, JIEKIIMOHHBIM U NPAKTUYECKUM 3aHATHSAM 110 KypcaM
«Xumusm» 4 «O01mas, Heopraumyeckasi M puzudecKasi XUMHUD)

JUTSL CTYJICHTOB CHEIIUAIbHOCTEH:
1-70 02 01 Ilpomviunennoe u epaxrcoanckoe CmpoumenbCmao
1-70 01 01 Ilpouszsoocmeo cmpoumenvHulx uz0enutl U KOHCMpPYKYULl
1-70 02 02 Dxcnepmusza u ynpasierue HeOBUNICUMOCMBIO
1-70 03 01 Asmomobunvrvie dopozu
1-74 04 0 Cenvcroe cmpoumenbcmeo u 00ycmpoucmseo meppumopuil
1-53 01 01 Asmomamusayus mexHor02u4eCKux npoyeccos u nPou3800Cma
1-74 05 01 Menuopayus u 600HO€ X035UCMB0
1-36 09 01 Mawuner u annapamet nuwesvix npouzeo00cma
1-33 01 07 IIpupodooxparHas OesmenbHOCHb

Texcm neuamaemcsa 6 a6mopcKoll peoaKyuu,
opgozpagpuu u nynkmyayuu

OTBeTcTBEHHBIN 3a BeIyCK: Typ 3.A.
Penakrop: bopoBukosa E.A.
Kommnerorepnas Bépcrka: Cokoirok A.IL.

oxamucaro B medats 08.09.2020 r. ®opmar 60x84 */15. Bymara «Performer».
[apuutypa «Times New Romany. Y. meu. 1. 2,09. Yu. u3a. . 2,25. 3aka3 Ne 805. Tupask 25 ak3.
Otneuarano Ha puzorpade yupexacHus: oopazoanus «bpecTckuii rocy1apCTBEHHBIHN
TeXHU4YeCcKuil yausepcutet». 224017, r. bpect, yin. MockoBckas, 267.



